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Met hod for identifying and/or quantifying
anti-infective conpounds The field of the invention
woheomee®ent i nvention relates to a nethod for PCT/IB2006/003489
identifying and/or quantifytng an anti-infective
conmpound. Furthernore it relates to a nmethod for
A0 d
VIR {of REBRITHIRE ATOL U AnE At 1Afecdl Gcompounds
reduces the virul ence of the pathogen to a unicellular
test organi sm Background of the invention The
infectivity of a Phelfpadrofehd iiemtishogenesis
i nvolves the interaction of a pathogen with a host
The preseht invérttionaslatys éma stethud, fot hlantifyagtedsr whirtifyiagheahti-infective

compofii HERBERITE if hlafes ot Mo PP BgAOR GuaTying & mutaton in
a virul&ied 'szt@r’ 0 ?ﬁtﬁ%@ﬁ oP2RsE %@hsﬁi ol LA Sc%)s ftl‘?emﬂﬁﬁmcg the, pathogen

Pseudonona ugi nosa aer ugl nosa

to a unideBulantest @garisnhabdi ti s el egans (C. el egans), also
af fect Arabidopsis thaliana and show virulence in a
manmal i an nouse assay as described in W 98/50080.

f ect t d
parti oul ar v ronegeduEOL e meeRibh o gani sre are
The infebfFREOSUHIREARH] ﬁféfb?ﬁﬁagg isAnvBvddats #ﬁég?&io%eof a pathogen with

uni cel lular organi smtor "the assessnen
a host edlk Uibembesncshownpibhiagers Whish befest pathegerdsisdn planté@r animals can
2/ 101081. .The unicel |l ul.ar anpeba D ctyostelium
also afg:]c QSO O EF Bl Arequisest prezaimple, thgsame bacterial

virulen¥é fd&cﬁ'@ SPP&BdﬁnQﬁa[srégﬂlgfhoE% (ESI o %fng %@Eﬁfl rgfigéltttgé( ?’%@h ng

a culture of Dictyost
Caenorpabditigelagane Cnelagans), ialsg affae AynbidbpsiothaDied andshewiviildnbe in a

RV TR L
1nfect1ﬁ?y"b§1'dt1h af @f?ﬁl@ sﬁlé fi¥icARHarY ggeﬂﬁ %%g&#r?e?%lgsg%nlgg and

vi'rul en a pathogen, omever ne:
expensavecul t ur ed or gani sm depends on the culture conditions

ich mght v duet sl i ght changes in_the nedium
A meﬂ’cvg’lﬂ Usire at%ﬁ?é‘%‘g{ BéF&’ém@Fn hEheaspastipent of He daeioe iof p pyihegen has

been dést!ﬁbécﬁﬁtww £ 1ok aFn QLR Lih HRIRS % &IQ%Ideum DHI-10
Rt

pat hogen m ght change an ore It

has beati std Gudstess thequiatierick pf apathogar odiiest 6ﬂg@ml§1ﬁ€’d9&§(bbsiﬁg a culture of
rul ence test. Furthernore, the assessment of the

Dictyogfglp dseeidsym DALY A &yt Pafhogen #l mewifrsmedhe giondliof n WO
Dictyostelium in the presence of the pathogen. The method described in WO 02/101081 has

some limits with regard to sensitivity, reproducibility and quantification of the virulence of a
pathogen, however. Since the fitness of a cultured organism depends on the culture conditions
which might vary due to slight changes in the medium or the temperature of the culture, the
sensitivity of the test unicellular organism with regard to the pathogen might change and
therefore it will be difficult to quantify and reproduce the respective virulence test.
Furthermore, the assessment of the virulence of a pathogen with the method desribed in WO
02/101081 is only semiquantitative since growth of Dictyostelium is monitored visually by
measuring the colony diameter or by measuring the cytoskeleton of the organism with‘ a light
microscope. Due to the fact that the growth of the test unicellular organism is monitored, the

assay described in WO 02/101081is very time consuming i.e. the test unicellular organism has
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02/ 101081 is only sem quantitative since growh of
Dictyosteliumis nonitored visually by neasuring the
woabavgems anet er or by neasuring the cytoskel ePamiBi006/003489
the organismwith a light ntcroscope. Due to the fact
that the growth of the test unicellular organismis
to be eﬂmﬁb& & 86 pathDEerPRB 2Y7 &lﬁ@ CriPReg p&lmiﬂ&p&%% i Sht\WRY well
time consum ng i.e. thé test unicellular organi sm
disadviraageoudwitk xqpaskth & potertial gecolnpgeitiof of the-canmgaysd tothe tested
| ong period of exposition mght be as well
di sadvant ageous with regard to a potenti al
Therefsh%(:ﬂa@ﬁ% hhb&QMindhe aﬁ%&egmmngﬁnﬁg 88 RAsifive bRl AbR
here is a need in the art for [essS time consum ng,
reprodmmble usiepbuler teet lstsysems foe@stu@mlbﬂgen mfeqtle'lltb'uﬂlmh tamdte used
host s St | tes at hoge '.v.i .whi ¢h.
for megsGiing GUAL LT RSP o ARTAEET 484 PEiap iiplstiy T arbireara
compofid.2 Pathogen and the anti-infective act|V| ty of a
conmpound. Summary of the invention The object of the
present invention is to provide inproved nethods for
testing pat hogen | nfectivi tm\/\hl ch does not have the
above- nent i oned Y8R has been
achi eved by a net hod for |dent|fy| ng and/ or
guantifying an anti-infective conpound, said nethod
The obf&QEBS the ;pf&ent(lﬁ‘)en@%ﬁ WSiooAle e dd MERBAS RS tesBhYPRhSLEN
o a pathogen in the absence of the anti-infective
infectivignwhich doesmndb dav et tabdveenentined dragdanks. Thisdbj e{db)las been

. _deter e ratio t he ncentratl
schievifhp & etiodror Wep Sigamiior tpa EHAE Sbrny HES e HegERmd, said
metho(y\@(l,rﬁ i@hd.ows the pathogen to grow in the presence of
the unicellul ar test organi sm (c) exposing the
(2) exposing @h inicaliulae®st aggasm s pghogdes ip dteebgawe af thermtirinfactive

det er.m ned st t he presence of the

compo’a‘ﬂ‘%fo ?#ﬂé@@@%@%{&leﬂo be identified and/ or

(b) detgx'ﬁﬁﬁl gftheeﬁtm ¥ heoRO& 8ok BEthd RhcBlhigY @Rt Jr@a’iﬁsrﬁ kOt §ﬂ'€he
to the pathogen at the ratio determned in step (b)

pathogeh whaihsaéhm tof pathegeario gravningbe preserceo wp thenuhidetulae test orgamsm
dentifie d/or quantified; and (e) non rin

(© exgPBReH SO RE S AR  Enie receehibe TSR 1

step (bZ ﬁfﬁl@ %?es@ﬁcet(ﬂ eh AR BGL | bé/rﬁpcﬁﬁﬂﬁ@ ye ?dehﬁﬁ@(? aﬁ@&ﬁdaﬁhﬁgd

quantified, wherein a l evel of gro
(d) exposmgpilat tmug&ﬂlularrtestt b%apls&sbrth@pa:iho geheat thetrptio détemnmmém

0 dto dentified and/o antif
step (G IBp FBREnp ot 6 SHRRREL S gorRERG o 1o A e ) O Gpemiicd: on
(¢) mohRor?y thd §R¥vthiof theAR W dpen HHABDHESLRE and in the absence of the anti-

infective compound to be identified and/or quantified, wherein a lower level of growth of the

pathogen in the presence of the anti-infective compound to be identified and/or quantified than
observed in the absence of the anti-infective compound to be identified and/or quantified
indicates that the anti-infective compound to be identified and/or quantified has an anti-
infective activity.

Further provided by the present invention is a method for quantifying ICsy of an anti-infective
compound, said method comprising:

(a) exposing an unicellular test organism to a pathogen in the absence of the anti-infective

compound;
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indicates that the anti-infective conpound to be
identified and/or quantified has an antiinfective
weaaebonict2e Furt her provided by the present i nvegriBwoé/e03489
a method for quantifying IC50 of an anti-infective
conmpound, said method conprising: (a) exposing an
(b) deteihiinigl thélratio bEHE cOR@ARAMIIA drAhSumadIROGLt bibahif RRESNGShe
of the anti-infective conmpound; (b) determ™ing the
pathogerawhich eflowhthepathogen tosgrownn dfe firbeencmnoftbé huiceliularasst organism;
orgapi smto that of the t hogen which allows the,
(©) expliett B dticelular oy strenis e dativeert el delBRInGs ip
step (b}l i88&peRAEMT S Me fredenSX PN ride cbﬁHe_ﬁ@éthﬁE RF tHeeaﬁg-infective
organismfo the pathogen at the ratio determned In
compowtdep (b) independently in the presence of two or nore
concentrations, of the anti-infective conmpound; . (d).
(<) expg e e A P LA O e PIOEu i niat dehamiiiogen
step (b)dh thdsEritle! o HIEARLAMFRAHs dnShaR; 4dy) 10 the absence of
the anti-infective conpound;, and (e) nonitoring the
(e) momgovng theegrowheofthe hathegeni indeperdaiéytin theiptesehee fites@nare
of . two.qr re.concentrations,of the antj-infectjve
concen{Egiggg of e 8 IO Hecomraupd @ndn e abienes of e autmiestive |
compoffITRAHRAG Y& ioR g’f&ﬁh be mlr?gﬂfog&{ WD {)fé@e&cg%f 39(# 9101%81%
in the presence of two or re-concentrations of the
concenfgations iofifhecintiviefecovipaunsbuad dnd the ey of grofvtly o Hibk patbgérhia the

senc RGN e SRSEDrE oL L L Lnectie Compoun

Comp()lﬁﬁ[rpound. As wel | provided by the present invention is
a method for identifying and/or quantifying a nutation

As welli provided byithenpresehbiovertionfis ampétdddgeident fymghmdior qugaifiiaga

. that reduces the_virul ence of the pathogen to a .
mutatiof i 8 gi{RSS oplos Of ppglinEAT estongatiNg A obicrsPagiruicage of
" ' t . e eas L he pat hogen
e e, B o B el o
(a) seletiesg a patiyegeh ©ffp hokt) whedeacthe pgthagenit able to grdvhial thaphe@rs of the

exposing an unicellular test organismto the

, C
umceu"éﬂztﬁ%@égﬁms_(‘ﬁ) determining the ratio of the
(b) selegt?iktcaﬁlglhfaﬂ bpﬂﬂei&ﬁthbg&;un' cellular test organismto that

(c) exposing an unicellular test organism to the pathogen;

i

(d) determining the ratio of the concentration of the unicellular test organism to that of the
pathogen which allows the pathogen to grow in the presence of the unicellular test organism;
(e) exposing the unicellular test organism to the pathogen at the ratio determined in

step (b);

f) exposing the unicellular test organism to the mutant of the pathogen at the ratio determined
in step (b);

g) monitoring the growth of the pathogen and the growth of the mutant of the pathogen,
wherein a higher level of growth of the pathogen than observed for the mutant of the pathogen
indicates that the mutant of the pathogen has a mutation in the virulence factor of the pathogen

that reduces the virulence of the pathogen to the host organism.

Other objects and advantages will become apparent to those skilled in the art from a review of
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pat hogen which all ows the pathogen to grow in the
presence of the unicellular test organism (e)
woexprgicemyet he uni cel lul ar test organi smto therpanbmgem3489
at the ratio determined in step (b); f) exposing the
uni cel lular test organismto the nutant of the
the ensudigdegsiled desdription Af/hieh @aicesdsivvigttrefeteric € tHeltbilloWing illustrative
.honitoring the growh of the pathogen and the growh
mﬂwu@$ﬂ¥ﬁémhﬂg@ﬁWM1 aiBe pat hogen, wherein a higher |eve
of growth of the pathogen than observed for the nutant
of the pathogen indicates that the nutant of the
pat hogen has a pifefld s ' g‘i{i@ factor of the
pat hogen t hat redugggﬁgﬂ%nv??ﬁfggggio ?he pat hogen to
Figurd hehdvashe obgard sibiribhie Kikhsetihpnandomiay aRbpgesthvieldluation of
one apparent to those skilled in the art froma

b
the ph?rk%gypéwf Hrerrutapts snd Hip resengy 108 eorapedi BEH b¥34whhetews A, T to L

: i .of epf Hng 1] rati
ot N B RS WLICRASEOPEE QLR b AR A M,
BAT30fBATE7, BAI 46 BADLISe BATINOVBATIET £l BRATEID, FedpettiveBf. The row
. the Kl ebsiella pneunoni ae assay and the eval uation of
M is theryeildrhypa strgipdregtediwith HinMmisompaundATHI 88t (3-@ilylsulfanyl)-5-
0 T The rows A, J to L and Nto P are
hydfO%‘%%W%éﬁs?ﬁﬁﬁn%kpsz145 (BAT39). Rows B to | are
mut ant strains, BAT21, BAT30, BAT27, BAT 146, BAT168,
) BAT172, BAT187 and BAT199, respectively. The row Mis
Figure ,ghayys| @D tvplves serespanding et the obfiained nerti(guredipbthedlebsiella

ATH18534 -(allyvlsulf [)-5-
pneunif 3331 ab Ry e SR phordiver of the muipats 3nd sty of
compoviadl WaH I8FB4 EBRAHHE B tHeQwb B RD TSV G0 7BY hhX 6 50N afe ddmbered
of the Klebsiella pneunoni ae assay and the eval uation

with AgP fropetop e hettgmes giovithia frawrahtBieands ¥hé tpbtasd &todt are wild type

. £0 53 The ro of .the t I S
srain EBEAASEEAEE) e ook bty ot T BT ORBA TR AT 146
BAT16®)BATI ROBAITS28nd BAW 8D vebedtively, Ihe Fo® MeWMheAvildliyh steain
and Nto P are wild type strain Kr52145 (BAT39). Rows
treatedpvigly 19 nif ef componnd TR 8534 (Balyisul BB 6-hyBAKH-mBAYI-1,2,4-
46, BAT168, BAT172, BAT187 and BAT189, respectively.
e rowMis the wld-type strain treated with 10 mM
of conpound ATH 8534
(3-(allyl sul fanyl)-5-hydroxy-6-nethyl -1, 2, 4-
Figure 3 shaopisithg antibiotic (abscissa) and avirulence (ordinate) activities of the screening

triazin

plates of the Klebsiella pneumoniae assay.

Figure 4 shows OD values of the E. coli assay and the evaluation of the phenotype of the
mutants and the potency of compound ATH18534. The rows of the two blocks (50°000-9°250
and 6°250-0) are numbered with A-P from top to bottom as shown in figure 1. The rows A, J
to P are wild type strain BAT452. Rows B to I are mutant strains, BAT501, BAT502,
BATS503, BAT 505, BAT546, BAT549, BAT550 and BAT563, respectively.

Figure 5 shows the antibiotic (abscissa) and avirulence (ordinate) activities of the screening

plates of the E. coli assay.
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Figure 3 shows the antibiotic (abscissa) and
avirul ence (ordinate) activities of the screening
woleai7as6w6 t he Kl ebsiell a pneunoni ae assay. Fi garaB2b06/003489
shows OD values of the E. c®li assay and the
eval uati on of the phenotype of the nmutants and the
i f ok fbn ValMation of the
e R e R o e
phenotip®of the muttayts i the poencast enpennd ATHI§EB4 The rIwe of thedwo

o O S S TR B B o TR i b
figure EAF RRws %EQG?’- mﬁ%ﬁ%ﬁ&@s@ﬁlr@@i’@@ Int &% ReatieM £ dre omitted for Tp

Igure 5 shows the antibiotic (abscissa) and
concergnation o€ hg,60q tr AR Ftacadls/raldtRaws B és I af mtentsteimeBAE331, BAT2,

te t . l1_as Fi shows .OQ val ues
pa3g, HAD P Bdarbrad Tt J Rl d AT s PRl Ar uat  on
of the phenotype of the mutants and the potency of
compound ATH 8534. The rows of the two bl ocks
Figur¢ % 6hda0the adiitlotie (hbseiRsPar) avinmudenel (dydinetd) avtivitica-off ter sgraening
t to bottomas shown in figure 1. The rows A, J to P
plates Qgg‘e\ﬂsf"éﬂ%‘%‘é’s SYPEPASHEATYO. hi row J bacteria were
omtted for Tp concentration of 18,500 to 9, 250
cells/m). Rows Bto | are nutant strains, BAT331,
Figur 88 5RowHIE3 38 A TEAT 357 (3 -BAYBTIlany DAFB G o x BTdAbyl aln24-triazine) in
BAT408, respectively. Figure 7 shows the antibiotic
the Tepralgnenayyiforas-Kighsistla REposHes %a%yg'f'A groinigte forgrat fage

compcﬁ\%gﬁlr%gé-%ggtﬂlg?\é(%ﬁ &szgragg %£§M%gﬂ:§§f AR M BPHR GHIKY of

ATHI18334 edrhpydusid| (Gr8ighefdahyuivesryer drastohand-1CsXiofertninelzi ne)
in the Tetrahynena pyriform s-Kl ebsiella pneunoni ae
assay. (A Mcro-plate format for conpound

Figw 93550 £ SRYE B AU ARG R BLELLGO0ER, Bl

KlebsBilg ppéudadnisiusy®s were drawn and | C50 det er ni ned.
Figure 9 shows the Sub-M C effect of Trinethoprimin
the Tetrahynena pyriform s- Klebsiella pneunoni ae

Figur%%é%ﬂdwg: bﬁ)u\;a?uejs Q)f ﬁ@n‘@?ell%g%@gﬁ‘gge %tsaﬁlu‘ﬁ?%i)fért#ag}n?%a)p.yﬁformis

unoni ae assays usi ng nmena “pyr

(Tp). TherowRWT 118 twid 8ok 5070064052 J0%Rd GRE50R0)2bO nambered #6-AP from
are nunbered with A-P fromtop to bottom as shown_in

top tofhofjomers showmin figige 1 ATherows(4 to)BY1-A2)earginiilg typoouradn Kaphl45

(BATSHP2145 (BAT39).

Figure 11 shows OD values of Klebsiella pneumoniae assays using Tetrahymena thermophila
(Tt). The rows of the two blocks (50°000-9°250 and 6°250-0) are numbered with A-P from top
to bottom as shown in figure 1. The rows A to P (1-12) are wild type strain Kp52145
(BAT39).

Figure 12 shows survival curves of mice infected with Klebsiella mutants in a pulmonary

model of infection.
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Figure 11 shows OD val ues of Kl ebsiella pneunoniae
assays using Tetrahynena thernophila (Tt). The rows of
woheo7ioae2o0bl ocks (50" 000-9' 250 and 6' 250- O ar ePOUMBENE0D3489
with A-P fromtop to bottonbas shown in figure 1. The
rows Ato P (1-12) are wild type strain Kp52145
FigureB3Tsh3vs tiid BUi - ' ol f6-MLE61-1.2 4-triazine i
e h K g | B SR B L gy triaine in
Klebsi¢lla mewimpihien nfirige pelridashiofstivheodel. vi vo ef fi cacy of
3-(al Iyl sul fanyl)-5-hydroxy-6-nethyl-1,2,4-triazine in
Kl ebsi el | a pneunoni ae nmurine pul nonary i nfection

nodel . Detailgd, descrj pti.on, of e invention As used
herei n, each ﬁ@t%ﬁ%&ﬁiﬂsp’é\ﬂ?’f@l Pt?%lwé%nﬂﬂﬂ meani ng
[.a £ heit Ln this section. The term ... . . .
s uB ROl bR A byl bR T 1&g PRt S it in this secton.
capability of a pathogen to cause di sease, danage or

harmto a host organism The term"anti-infective
The terghpipieadvily "ass wssd detedn, éd defined a3 the eaphbility of & pethogen to cause

. 0 nds.that reduce the virulence of a pathogen to a
dlseaieogs{?rgy egoa{r%lfa%t[%\?igosg(?ﬁ%?gﬁ%s that inhibit the growh of

or kill a pathogen in the presence and/or in the
absence of a host -organismlike antibiotic conpounds.
The tqre“antiripfective eqnepraad’, aa ysefshedeings aitendeil $o nchelesompowdds that

d f t hogeni.city of. a pathogen taq a.host
recuc I ARRHRE of b aRBRESPPE el dhefijod B bergmgs B st e growtn
of or Rill £tthogll MO Be pRdseRc AR GE thelaB@incdbl 4 h&dtofdahish like antibiotic
pat hol ogi cal response in the host organismwthin a

compgiidsn tine period. The term "anti-virul ence activity",
as used herein, is a neasure of the degree of a
conmpound that reduces the virulence of a pathogen to a

The Q85 Vi@, 88hRM RrdiEas MhRaffre biGe degEE6r ﬁafth@agueg}é&g?tokg Bathogen

of a nmutant of a pathogen, which causes a re

to a hostroggaaison Vinilendedstsuelly expressed anhaest draetl mambat difayehogen
The..t.erm 7vjrul ence factor!, as used herein, maybe a

that Wﬁ@ Sl Ranglogice Liseonsg ih (G host Srgspism Wiy @lphuRE pgtiod.
structure of the pathogen, that is produced by
pat hogenic living cells or organisns which initiates

The terne"apatvinodeane ectpriiytessisal hareiny is gumeasdrefofthe deigtdeatfiargmpound

t he t hogeni c process and i s capable of causin
that r@g%ﬁg% Vx(rgl%:gcen pa%hogen to a host orgaglsm or a measure of tge degree of a
mutation of a mutant of a pathogen, which causes a reduced virulence to a host organism

compared to the pathogen.

The term “virulence factor”, as used herein, may be a poisonous substance, e. g., a toxin, a
protein or a structure of the pathogen, that is produced by pathogenic living cells or organisms
which initiates the pathogenic process or is required for initiating the pathogenic process and

is capable of causing disease to a host.

The term "reducing the virulence", as used herein, is defined as the ability of a compound to
attenuate, diminish, decrease, suppress, or arrest the development of, or the progression of

disease, damage or harm to a host organism mediated by a pathogen.
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The term "reducing the virul ence", as used herein, is
wo @ficee as the ability of a conpound to att@pyakRie0034s9

di m ni sh, decrease, suppress, or arrest the

developnent of , or the progression of disease, damage

or harmto a host organi sm nedi at ed by a pat hogen. The
The ternt Eantibicaietactiviog"| gs wed hedetry 1s a msasusesf the d&ireg of Scompound that
. ... heasure of the degree of a conpound that inhibit the
inhibit thg FRpikh efordri lla.nathoaerb@tt %@@ﬁemﬁ apg{er ythe abreBCefdy st i n
0]_.gamSIﬁhe absence of a host organism The term "quantifying

a nutation in a virulence factor of a pathogen of a

host organism', as used herein, is defined as the

quantification of the, pheno%%gf resulting froma
The terni quapfiing wmatafiop i 8 yaslensrciegior of 2 pathagendfehost orgameat, as
t

used bSO U ba 11 0e WA Ph A Ak R T Mo n
virulence ffacaor cdatpatiogéecf 4 est ogapund whi ch i nhi bits the

grom h of a pathogen by 50 % The term "host

organi snf, as used herein, is intended to include any

b ny

The terrﬁ f@t5 gﬁ?gw@%"%@%‘g?%} a% \E%%d Qrsein g{ %62% {}% Bncentration
of an anﬁaﬂfasaﬂwe ddmposndwdiichahBibés tl&cgrbhﬂltoﬂafmﬁugsﬁ bp6gani smis

a human. A "unicellular test organisn, as used

herein, is usually any living phagocytic protozoa,

The ten%ﬁ‘l‘fcls’t’gli g spﬁ#ngs “Ei% hérls{{%{sggteécgec 18 'HPC%%% Gan?%é&gamsm

Preferabﬁy thie anbamrgmhn Bsa {F@’tdbﬂiw e ps¢fprablyRhehest aldayishi#e a mammal.
agocytic protozoon_ is a phagocytic anoeba,
Itis moq*méﬁ%@wdatﬁlét TS? hestiorganism Wyleimlef erred is a phagocytic
ciliate such as, Paranecium Stentor, Vorticella or
Tetrahynena. Tetrahynena is the nost preferred

A "umcahﬁgaesy btgantsrxm; 87 @a3d heRid & disuglly afy l’R&ﬁ% AlMEIBRR protozoa,
rlforms&é% or Tetrahymsnatherm) Ila (Tt), nore

mcludlnsal?ttt.n@hh@ite BERgPRSFECHH %ch@mebumﬁygelm swthr%ﬁ BpdgfSaltans,

cilstes st o8 YOI lcoh o prkferd AR T b R 2 Bbbgnntiv,

amoeba) M(gfeﬂ@cmoﬁaﬁate( Sidré pregerkedlik @ phagoay@f cithig @ﬁch'm,ﬁ Paramecium,
Protozoa SAMS Research Services Ltd., Dunstaffhage

Stentor, ngef.@la@g@tral@mgna Eetribagenaisdhe mostmaggfprrp@hagg@tlccmﬁtozoa in

puticu {85 AR RSB SRy R EEE Bl Bt
TetrahymBhEhaEEmhie (THC THE StraR B f 1rp Y4 ﬁtﬁ cﬁtlem@ﬂ&%étﬁms c&uﬁ@p@:@em
bacteri a, ngcobact eria, un and uni cel | ul ar
ghe

inventiogyKpeyajns schrag §16iATM63 D/rzd oy C‘n“gPWDﬁlWy@@s &P (Culture
Collection of Algae and Protozoa, SAMS Research Services Ltd., Dunstaffnage Marine

Laboratory, Dunbeg, Argyll, PA37 1QA, UK) can be used in the present invention. A
preferred strain is CCAP1630/21.

The term "pathogen", as used herein, intended to include any living microorganisms such as
bacteria, mycobacteria, fungi and unicellular eukaryotic organism, including wild types and

mutants thereof, which cause disease or brings about damage or harm to a host organism.
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nmut ants thereof, which cause di sease or brings about

damage or harmto a host organism The term
wonpedreemni ci ty", as used herein, is defined agCrhB2006/003489

ability of a pathogen to cadise di sease, damage or harm

to a host organism Usually the pathogen is sel ected

The te% Q@tﬁ%gﬁftﬁ“ (%8 lﬁ?&fkge?&g [}E dOfindaas HIRY dtlity' B @ QPRBBEE tofvause

aryotic organisnms. Bacteri al
diseas@EmAyE oblasinabiatlospahigans of the present invention
may include Helicobacter pyloris, Borelia burgdorferi,
Legi onel | a pneunophilia, Mcobacteria sps (e.g. M

Usual]&#ﬁ’ lgA gl fsel 7 ﬁwfioco%po %ﬂsﬁﬁﬁg bbb &ia, Myck@Hotdial fungi

aur eu Nei sséri'a
and wAedIRlaE B@lﬁﬁoﬁd\dﬁgﬂﬁﬁm 8ambﬂar@dtmyhobactmzd ipethiogens of the present

B YT
Mycol% %%t §§ g c% lﬁ)t bétcﬁ %BE QUOSAHR, (A ifttad 8RRar8! 0L Ransaii, M.

aeca Streptococcus bovi's,
gordofid) ERAIE O tSus (Faras) rwé)ssens gengrrhoBis, Nﬂ’lsscmmmamngltldls Listeria

pneunoni ae, pat hogeni c Canpyl obact er Ent er ococcu
monogyiogenPia SHEPIPPAFSS DYRECUSTLERUD Satiepioseodiih SEEPGOOCES dgalactiae

act
(Groug%% g cogﬁus e%'ltjog?%%g d 1?igaens°%{n(¥}§t @@%}tﬁégc%iéﬁrifﬁfblaﬁa ors
Streptgzéb‘éﬁsf bliis)Stieptoaddons Riterobleaps. §ISt@ptoogemns pneith@iha, paﬂhggemc

pneunoni ae, Pasturella_nultocida, Bacteroi
Campplebatieisve ose e JHOTSPPAS BRGNP IR PR

corn GRS L TEGREASES 1SN B A Cloasiin

peran§e%J 6RAiSM tani, Enterbhacte ﬁkt@gms KleEsielltEepneuhlomaspbstureﬂa
., Escherichia coli,. Pat hogenl c fun fe

multopxd@sgmtermd@éﬁn j Bisohegjerie pugleatu, t@ep 0 ﬁi}l’? 6‘5311111 ormis,

Trepoalpm@ﬁgﬁ }%a]i{?o %Pr{a?ﬂeyt@ﬁ&eei )Pltusﬁ{r? q%%l@é't%ﬁlt '13561:19&99&% $¥%elli, and

NvVert on e

Salmb:Rila BPRNPRuLSASNANE..g. W@e@ginb@gEﬁbheﬁfhlbeppa,re g., Bscherichia coli,.
intracellul ar pat hogen of the unicellular

- Pathogeuja fiingipf theeresast invention mayansintea el § S?W%@lﬁl&a%% Bpihgpenic

umceﬁ@]tﬁf Blﬂ%ij)f glc oggaintsel g‘i e 1§116se% ﬂﬁleﬁt%o %?Llf%ﬁj pat gLee}]shmaTna

dono®ni. Mycobacteriumt uber cuI osis. Alternatively, the
pat hogen may be an extracel | ular pathogen that grows
outside of the unicellular test organism such as

&g}a‘q%‘éﬁ?r I a% %Eﬁ% 0 aS SeUdC}ﬁFQ%ﬁcelﬁlaI‘qut OP I1'18IIHé such as an

1ntrac%ﬁﬁﬁﬁ§r 'gﬁh’lrlﬁﬁ bleteal ,paﬁ%gaﬁé | ¢ R ciCstilains @Sabimﬂeda do&gmnella or
e. St aphyl ococcus aureus, Vibrio, e .

Llstenhl,cdr em}a;pb aptersah pathogag el 8. LMapq@actgrlm tﬁ@erggpﬁ§gf§1,tﬁrgaﬁvely, the
patho gen 911ay be an%xtrac%?lufiar pgtho gen that grows outside of the unicellular test organism,
such as a bacterial pathogen as Pseudomonas, €. g., P. aeruginosa, Klebsiella, e.g. Klebsiella
pneumonia, Escherichia, e. g., Escherichia coli, Staphylococcus, . g., Staphylococcus aureus,
Vibrio, e. g., Vibrio cholera, or an extracellularly growing pathogenic fungi, e. g., Candida
albicans. Depending on the conditions of exposition an extracellular pathogen that grows
outside of the unicellular test organism at the beginning of the exposition might become an
intracellularly growing bacterial pathogen during exposition to the the unicellular test

organism and vice versa.
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al bi cans. Dependi ng on the conditions of exposition an
extracel | ul ar pathogen that grows outside of the
woni@debwbar test organi smat the begi nning of PCIIAB2006/003489
exposi tion m ght beconme an 9ntracellularly grow ng
bacteri al pathogen during exposition to the the
Preferabiy ihe [phihbgen tsedtacterigiapittsgeaidonei preferadlys daeﬁfadfo%fémtd akt)ll
at hogen is a_bacterjal pathogen, More preferably,
extracqtlﬂgﬁr@a?tﬁ%%éwhog%M%swf%%ré{ﬂwﬁsm%@%@ﬂ pathegenty Begydomonas,

Escherldsd %rq{l%f)ﬁélﬁtb Eﬁgﬂ{lm%ﬁtﬁg Eﬁ?&%l@%ﬁéa&]ﬁcﬁg&ﬂ ??see'i‘ec'teﬁ from the group of

Pseudononas, erichia or n particular
Klebsitlteprextnoame) Psshidommats hogghobsamiEiehérdhif ¢odin t he group
of Kl ebsiella pneunoni ae, Pseudononas aerugi nosa and
Escherichia coli. The virul ence of the pathogen ni ght

mhe iR bRt by SR SO ORI PLRRS) Soin s
used bye brogid masse, of pathbeeriic bacertaod. ig,, PKhﬁh@ihleéaJ, Es@i&hﬁulﬁa gbl@,ﬁ(lebsiella
Sta | gcoccus aureus and Vi brio chol era, ereby a _
PﬂemPng@?a?%e%@ RFeRE porh VBrioLhokh dithersbyrarthisgleld compgentration of

. 4 . r p o
i SR8 (B SRS 3ol RO L YL DRSSP s
pathogtiie ppocessent i nventi on provides a nethod for

identifying and/or quantifying an anti-infective

compound, said method conprising: (a) exposing an

' I | bsence
i one et e Bent B0 Lot A0 ARt Do P D0 ohR b G AR A o0
anti-infpoavd ¢onhpeaind (da)d slethed dbmbrgng:ne ratio of the
concentration of the unicellular test organismto that
(a) expgping g upiselhggclsstsansnalq apwhessa i therrbsrnee o6 thgraii-infective
icel lular test organism (c)
COmPOE%%%eﬁggﬁﬁgd%‘f‘@gﬁh gl%gt est organismto the pathogen

(b) detarinihing tlieatio od eabhbandtibmosthe Bnichlulbinteit R RiLs NGt Gfthe
e anti-infective conmpound to be identified and/or

th
pathogg, whichrallews thepatihogsn ie sigwt indhepricsace of the unicstluler tpatmrganism;

. ed i e
© exppflob OB B IRFRef el SRR B A SRl 1
step (b) Bethé pies@te dfeHemtiGiuaRtivd t@tbouad o beideBRéd Qfdi/&ﬁquhﬁ'@ﬁed;

grow h of the pathogen in the presence and in the
(d) expapigs theamageliufps tesh orgeniade ithapatinasn ahidie teichdetérddned i ed

sep b LR RHENLS b S BSLE ool Bl iR i BpPibuBla: and
(e) mogiestRUNRe glod/th of ihdeathobéerh tRE Be8¥ncd UANH th 8HsehBABF the anti-

) .observed in the absence of the anti-infective conpound
infectivecoggpougéd ta be {dentifzgtndfor quantified; wherein a lower level of growth of the

pathogen in the presence of the anti-infective compound to be identified and/or quantified than
observed in the absence of the anti-infective compound to be identified and/or quantified
indicates that the anti-infective compound to be identified and/or quantified has an anti-

infective activity.

EXPOSING A UNICELLULAR TEST ORGANISM TO A PATHOGEN
In general the order of exposing the unicellular test organism to the pathogen in the absence or
in the presence of the compound to be identified and/or quantified is not critical. Usually the

unicellular test organism is exposed to a pathogen in the absence or in the presence of the anti-
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indicates that the anti-infective conpound to be
identified and/or quantified has an antiinfective
wacebtinict2e6 EXPOSI NG A UNI CELLULAR TEST ORGANI SRCTaB2A06/003489
PATHOGEN I n general the order of exposing the
uni cel lular test organismto the pathogen in the
infective@mYPRad 8 bé MehhifedirBanuentifiedtyeaddongrells ot @Bture of the

identified and/ or quantif.ied t
pathogen Hetelinitsen b N DB (BHGHAGHRF! ESFBIBPORG0R oA PRBH el

g h b '
o s SRR 1, L6 el st

other m&8A biScdniiifatronG Whdrefaviadh alkvey ﬁaatglmghrmft}m Qrgiu’usm dlmnga
culture of the unicellular test organism

expositiomfp «ta@h péhret Josvellyinella famribe sHire aredinisdpith d‘u tertnﬁf‘éi““n
used be?ﬁe Quﬁ% cﬁ%{o eagﬁ glgﬁbfﬁ%fg{ab% eéregg %P@rﬁéxﬂ% sed to

or

the path® %&i’\ﬁﬁté@f(aj Rexp @60 sBPR dYlof the gle&)qd(fsr idientifying amddon quantlfymg
ual Iy, cells fromthe culture are dilute

the antivinfettiverrompobnd pedarsln same roRditigas. &aCHEPhEnIR &?%F@W&Ondmons

is perfogggﬁgyg%&gémg gel‘fshcgir tg ap%tgogéelﬁeto UG o@tﬁé’@ﬁelﬁﬁ&ttes? 'bg@ﬁisﬁmn step

(c) and SitF B fksp&idel e tH¥RbIMO thddam bﬂemmﬁmmgofmaﬁms used for
quant | fyl ng the anti-infective conpound under the sane
expositivonastep ehs. Exposition under the sanme conditions is

performed by exposing cells of the pathogen to cells
of the unicellular test organismin step (c) and step
Exposﬂgdﬁ caf bRRRABAAd oh Adve pBAiFEoRG ades Brolae lafbv&rahpsg fin Gifsue culture

nedi a as used for exp03|t|on|n step a). Exposi t|o
flasks, inctestivebes er Ho miswpbiesabeeforg ﬁmé@roplawsmqfh%l&” n‘s@d

oG SR A A e DS LR Faplle iy e o

'nghTfn%ﬁ%IYﬂLﬁEaeeﬁ‘ﬁg (HPSYhlc@86RPI C exam nation are used,

preferably such m cropl ates which can be used for

Hi gh Throughput Screening (HTS) are used. Generally
nstarve

Generafly unsianve Hglc ﬁ?rh gstg)lrr%atngs?ﬁ ceﬁﬁ%uan sl ﬂJﬁlrﬁetﬁ&E df%ﬁ@plje&nt

ven 1 on.

mvent15ﬁ3 Slor BOShpI10r DREY R &%ﬂmbﬁ canlbé biildled th a&l&ibx@hﬁcfﬁltu@md)ﬁ inr e
in suspen3|on cul ture for use in the nethods of .the
suspenmm smlntre [fcmxxsn i the mathodsroddre nrescobingeiion. Feoadpyigobtain 2

i oo B B, O B T 0 Rl ety Rk
suspenglglé qﬁﬂ% %rf ernfenfirep@Ririb1y iR ﬁﬁﬁéﬁﬁﬁﬁ@éoﬂtﬁmﬁw faduoitts ngdium

nmedi um whereas the culture shoul d not exceed
wherez3 theetlnesHoufdend paceedfa romammmrith sparhefranejngonihy, There is an

optimum concentration of cultured cells of the test host organism in the fermentor for use in

the method of the present invention which might vary depending on the particular host
organism used and which can be assessed by determining the ratio of the concentration of the
unicellular test organism to that of the pathogen which allows the pathogen to grow in the
presence of the unicellular test organism. In case Tetrahymena such as Tetrahymena
pyriformis (Tp) is used, the usual concentration is between 2507000 Tp/ml to 400°000 Tp/ml,
the preferred optimum concentration is around 300”000 Tp/ml

Any culture medium that will sustain the growth of the unicellular test organism may be used

to produce the cells. SM medium as described in example 1 is preferably useful for growing
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opti mum concentration of cultured cells of the test
host organismin the fernentor for use in the nethod
wohod7vess esent i nvention which m ght vary depequiBmoem3489

the particul ar host organi sih used and whi ch can be

assessed by determning the ratio of the concentration
the cellsaff thdwenicaifude ltésti bepanisesfor osegadspresant vastiask. t he

pat hogen which all ows the pathogen to grow in the

presence of the unicellular test organism In case

I??%ﬁ% TRl iRY4litd Heth&thodsDf thépresent

The conﬁ?g&?@%’ e eﬁigﬁﬁlé%%{:%ﬁlt%eg??gﬁ&?gabet ween 250000 TpI/)m )
inventiohoS¥dQof @Bofptal pe tdilret tofes pathbgsp bieingriesteshandrfre descghed in

[ d 300Q00 Tp/m . I di i ]|
e, o 0RO O VS S BT s 2

edition IE?"X. BEIoWS @h1 L Podd) OOKES chitBtisH Wisere B viReind&bathe pathogen is
~described 1n exanple 1 is preferably useful for

triggered by Whenptonen celsing mithwie thermagwigbnisarove & a eelhdensyypt which the
i ,us% in the present invention. The conditions of
induction Af HRFPTERISPRTRE S % yeneral not critical to the

net hods of the present invention. Such conditions may

be tailored to the pathogen being tested and are
Usuallydes anichilai testtdrganasm js expospd, toooe pithegesr Ineorfler iBadeydify and/or to

: nual. .o st tic Bacteriolo The Pr nd

quentitg R At Eg R SoBARERE L e R Eo P e b S
pathoge ﬁﬁ%utbfé%xybsrea ls@RRBmedusti® thatikledRilaritsst bfdagBeT Bdtdpyc) of the

t he quorum sensi ng pat hway, the pathogen is grown to a
present cethodgwhsietsusallnHieaiowheofiond pethpgen isMmaniferegus sigme)-

sensing is maxi mal. Usually one unicellular test

organismis exposed to one pathogen. In order to

Under defteitdohitidRélb Léxpbaitiatians lirelltg ta bigahRhemby vee a pathogen as a
activity of an anti-infective conpound as well two or

growth substratsaThoghtity ofiteghanibeludst fess ergasismiptesene 60 @Ippthogen pubstrate
i cel | ul t est ' i t t
depensBe s iRy bEE- uEEER) ShePRLER el i hERER s .

coli or ARAkNRESHcteAa faQBe Allded 4B AFultGRS SfAhdteStARE drg@iism@kposed to the
exposition, the unicellular test organi smmay use

a . .
pathoggatndeger aas growhoupplemansior agelp. fihe e ibisupplsmeptygay be either

uni.cel lul ar test.organismto grow on a pathogen
apath“’%%%?’f%?%‘"ﬂ%%% Colba%?elrﬁe character of the pathogen, e.

g., pathogen virulence. O her bacteria, e. g., E coli
or heat-killed bacteria nay be added to a culture of
In ordet toadetarminethe ratirafdhe eoncextprsionof the unieellyler frshengapisa to that of

serve.a r h suppl.enent.for e TRl
e o3t i P PBBLSTROL s Py AL
organisAPI B DOGRAIS cRaedREeARatidndbf Biciithdgln tedx@obsade st

ratio of the concentration of the unicellular test _
concentrptjensiof et uni¢didar ¢ést organism cells in step a). The respective concentrations
can be obtained by dilutions with the respective culture medium. Usually serial dilutions of
the test organism to achieve a final cell concentration exposed to the pathogen of between
1000 and 1007000 cells/ml are used. The final cell concentration of the pathogen depends on
the kind of pathogen. A bacterial pathogen is usually diluted to a cell concentration of between
10° and 10, preferably between 5x 10* and 5x 10° cells/ml, exposed to the unicellular test

organism. The time for setting up the assay by adding the pathogen to different concentrations

of the unicellular test organism cells should not exceed a period of 30 min in order to achieve
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t he pat hogen which allows the pathogen to grow in the
presence of the unicellular test organismin step b),
wogoaldsy20one concentration of the pathogen is egpeBmds/003489
to serial concentrations ofi2t he uni cel lul ar test
organismcells in step a). The respective
a high § Ritiitl 109 % ol eriRbatnaatisyoftht phthogs bl nidasured at
respective culture nedium Usual Ity serial dilutions of
the begineing of theexpesiiienybtbthisdh besequired; fanthe gagthod. Usually corresponding

.. ... concentration ed to.the
dituiogry GppeGeEToRar e e BE P pRBHAR oy s B Wt ARy o
and in&ﬁ)@ﬁ%ﬂ&@fdn@ﬂw%faﬂioﬁ@n pajosenehéledesiigarasst bignisiadt dfe

~ pathogen. A bacterial pathogen is usually diluted to a

beginnited ¢f the expmsitioatin ordeoto Merijsdhe aO¥thetthe pathopet ERathe

. tween 5x. 104 and 5x 106 cells/m, exposed to the
umcelﬁ’%‘é@ PI#PE ™ est organi sm The time for setting up the

assay by adding the pathogen to different

concentrations of the unicellular test organisn18%IIs
After shoybsitiontimsxfaeerlly hetvecad s 49opiefaratly beiven S@agd 55, more

hj evea high rodugi bi | j f : ;
petdibeNERa LS B STRORE 1 Bibl B BB ppcnraions
of the REREMNAMNGstrgdriien @xBEGLtedOThe tontipetahirs ai whichther expusitienlis

~for the method. Usually corresponding dil utions t he
carriep avthisgeniswintthowiceldar it eegapismpind ansthe 6?@8&?“5‘???%&25“@&( a

up si t ly, t d,. nens J
BB EhTFEERe bR B UERRRHER bleld SRR ore
tempehﬁ@rel%ﬁﬂ bé Eaémg nﬁ]detﬂy% X RASKilicd M ihe a0t BBe cormentpationarf cells of the
0

~ the growth e pat hoHen Wi t hout the unicellular
uniceliwsit tessropganissmvat vtick fheapalleabs pathegen haye complpdy pyserown the

ween.4.and. 40, prefera . /
cels b BRagy g6t aekenPre SGMAp It YO58 n PR, Fveu B e o the
ratio ¢TAhOQEREntAioh e 11 ddiedliank teoangemitmas ileinsf Gk pathegen which allows

unicel lular test organismis nmeasured. The tenperature
the pagiogeh fcgronhia tesprssance ehithegmicsHylppigstigaraR e Hus cceptipiion of

i cel.l ' ,
cetts g Frigtltiraig Star i LR PR iy O ok VeI RRAEI S threshold
conceRghiiagen is optimal is used. The choice of the

tenperature can be easily nmade by a person skilled in
the art. The concentration of cells of the unicellular

tes [ t i € . o
R A e
usualB 86Miordn Akudlfeneddsdcebichiteortspasisuting thel amorbisceudtizd paghogen at

t‘aken as the ratio of the concentration of the
an appropuielelwevalengds In easgabroghanedok thapatBeeenHs nmsas el eoppletely

which al.lo t t h [ :
overgioigtigof i e oF e BEYCABHER b Cordhutfn bY IR BRTogln
obtaiﬁ@d i 8bsRkbdnbe o e pathodbméxposst to aligaieallarsest efganisadreaches the

erein as well as "threshold" or "threshold .
same level as absorbance of the pathogen without the unicellular test organism.

The ratios of the concentration of the unicellular test organism to that of the pathogen at which
the cells of the pathogen have completely overgrown the cells of the unicellular test organism
depend on the unicellular test organism and the pathogen used as well as on the culture
conditions of the unicellular test organiém. Depending on the culture conditions and the period
of culture of the unicellular test organism the ratio can change within about 50 %.

Thus, the determination of the ratio is essential for calibrating the method of the present
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concentration”. The growth of the pathogen at the

different concentrations of the unicellular test
wonRgEmicexsi s usual |y nonitored visually, PCT/IB2006/003489

m croscopi cally or by neasuBi ng the absorbance of the

pat hogen at an appropriate wavel ength. In case

inventibis o1 drdacte adhietdguaApdibAANNES Hiﬁﬁl%idfcﬁlqm%ﬂﬂ?llﬁtc@éeyl‘p is used as
vergrowi ng of the cells of the unicellular test

unicelylanigstgrganism pad bagtria Qﬁfpathﬁ)éelp asted ganges Hrdlptae he:d/eerﬂ 1000 and
ose t he.4ni.c
1000 S o0 et N B ERRP 28 ohin Tomianh i
t he pat hogen wi t hout the uni ceI | ular test organi sm
ratios, of the concentration of the unicellular

he
After Iﬂ@évag é?%@#ﬂ%‘iﬁhedaf#waftlleﬁom%étrﬁaﬁtnmfg%uracelmﬂr@st ptanism to that

oS e R RO I, S0 e e

orgamsm dml Unidedinldr &3t oxpheismiis BxpRed tol”tﬁe PahbQaeR thes@fo 8stermined in
as.on the culture conditions of the unicellular

the abpce o5 inifie SFFsemssnd e GrgRand Febeidertific a@dﬁmquamﬁaedaﬂslually,
cells Jﬁﬁe BﬁEélfﬁ‘fJar%st Stgaahféfnefrg tﬁéqg unl t%{;’ele)ul)/%ar(: ttf@)t ? entot culture
he ratio can ¢

as desdeb@t abomatar®nsedffot MGrrrﬁﬁllng the&aﬂ@ Sﬁﬂfe'c@hceﬁlﬁﬁtlon of the unicellular
i brating the nmethod of the presentinvention in

test IGRRIER 5 H“aéeﬁﬁhé@éthea%rhwhﬁh@HPWQ Hheaithogemlaggrow in the presence of the

iSRSt 1 036 Aol i D50 B Palf
obtainkdin fpp by t Heatsulsle forlsBHR cprayl HOMNOPe& fos MBlerrnir % {66 HIIO of the
ncentratiqn of the bacteria of between 103 an

concegigptionqithe wpecdfulas e Atpagistdp thai e thetpathogen whish aﬂmys the

pathogéﬁr’cﬁ %{éﬁ A tﬁg grégg Qﬁ“t gélfuﬂ)tr st E)r tlSIgréﬁa eg%g]ag&c}rﬁa}rymg

out stetpm; cbmeM]ycshomlﬂ nbh&xddédl tetd dliy@rpr&i@ﬁlblﬁt gl EAdt ckbB&d one day
uni.c ular test organismis exposed to the pathogen
(24 hoys)y ﬁél tPrsyGopdignemmd soasiiAn phtheaneHier wsichrzenisrhend tho
' entlfl d. and
ptho 8 Sl ARG RO R L AP AP o
quantified) aari lsewdrriehothae dsswibe@ spralTe th@re@nc&@ﬂthé Béhdﬁound to be

nt or ture as descri bed above, are used for
ldentlfgﬁé{ rﬂl“ﬂ‘&“lé%’éls%lbf negoneeniration ebtie campowndi betfested is added to

the coﬂ&:ngrﬁﬂlé <{>19tﬁe Eﬁ%&lhﬁﬁl&%o' %Qnﬁsgn g%{glévmﬁfd {nﬂg p'tllgt Egﬁec%reﬁlt method

and thein thewnrremohdingrcohmtraﬁmgaﬂeﬂﬁbf the phtidgéh 1s%ﬁ@!ecf @lobtain the ratio
In order for the ratio

of the Gt afpraf tag wbufilardtis erdastint  thas or ecshagn Bicelows the

h ti fthe.
T A N T
organisth cahbe prdsed arstyht)ab tiid pakepeh A6 weRiRRPeRTchAy & fh‘é’pké%ence of

he presence of the unicellular test organismin step
two orfﬁlgrgﬁanqegfrag%ﬁsr%fltlppgcompound to be identified and/or quantified, whereas in

@N

step ) the growth is monitored independently in the presence of two or more concentrations
of the compound to be identified and/or quantified. The order of unicellular test organism,
compound and pathogen added is in general not critical to the method of the invention.
Usually cells from a culture of the pathogen are added to cells from a culture of the unicellular
test organism and for the presence of the compound, the compound is added to the mixture of

cells of the pathogen and of cells of the unicellular test organism,
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out step c)-d) usually should not exceed three days,
preferably it should not exceed one day (24 hours).
waubdnmeo6ondi ti ons and exposition of the uni ceCiraBzwe/003489
test organi smand the pathagen in the absence and in
the presence of the conpound to be identified and/or
In a pofafell iR HintdR cOgepBAdih S diltitns 3 (HEGRAI0LBE /itBHR tRe uhiBellular test
the presence of the conpound to be’identified and/or
organiguaan¢ et iup dinngltrakoushotoend omderthe senicoronditiank ef steprppandd!) in order
to be tested.is added tq the concentration of e ... .
to mofifrd #GR4E of %gpaﬁpg%ﬁném REEEFRITHEE TR %fﬁtﬂ%?ntt-wéectwe
compRin@SAHoulBlcRtheBlEr fhedtchlien GOHERRRENS: B@p ¢). The level of growth
~concentration of cells of the pathogen is added to _
obtaingd fezithe pathogeatalaneain bhesasign celetlatet the antdfiotihestivity of an anti-

LI A L M
describ&Ebdigiycel | ul ar test organi sm The unicellular test

organi sm can be exposed in step c) to the pathogen as
wel | independently in the presence of two or nore

concent nat.ion the ¢ u to.be jdentified and/or ..
tn 2 SRR PRt of nep s CRRE S e st Gpish Rt g Ghedea i
step ¢} RABPRALABtckMired ik Bep P5)Qne MR p&idehiM atldne® fore concentrations to

concentrations of the conpound to be identified and/or

the pathogen irf the gresqise of thpeantioinfagtive edmpavad to be tdentifethingigr quantified.

und and t hoge dded.is in,general,.not cri.tical
Usualf B M AR RIS ARG o ' e SRR nafiod 55 ol Een
concefitddtionk 8f fe vntR11RR} HLOABaAER 1RAHeRar Bie ¢ohdehtrhti i elermined in step
culture of the unicellular test organismand for the

b) is useds Pesferabbyseripleconoenittinms oftistwesorHd A8 uniscHelarerlis end Agells are
I xture of cell.s of e_pat hogen ;and of .cells. .of .the ...
used. AR Pl oo of i e BRARAS BorRbnSEich S % iy Hfontifying
the an€idhfeBGROMAVRY of iHeWohPBEn®@by GitR1tiRALNSGARAL hfcb@ed ackiRBY of the
uni cel lul ar test organismare set up simultaneously to

compeipnd withidscreasmesathsonesntiptionsof thefunieedplag praanign The fess cells of

the wilcHflr bR 8 hishd ufaliedeGp <R R P R mbPpReds o be or
the urGNBRY BELaWIstI ¥ Wradidie, YN, @Rk tsubiddh dotdells 6 B Masetiatre é)resent
descri bed for step e). The | evel of growh obtaine

outsidedhe wiieeljvdar ivagpaisna pymeore.dhe bathegrdd to cal cul ate the
antibiotic activity of an antiinfective conpound and
to discrimnate antivirul ence activity fromantibiotic

METHODS\OF WIGNITERING T8tk 6RIowTHOF aHE BATHORSE¢ nhodi ment
of the present nethod the unicellular test organismis

The pathpgregtowH wee pe gongered e many Weydliasymiornag skilled iehe @) How
N T T
unice gl APestAlgAndsnd Bnd ARG deh a8l ddn APasPlatdsioRdn surfaces such as glass
cover slips, the agar plate or these surfaces may be incubated under conditions suited to
growth and measurement (e. g., occurrence, number) of the pathogen. After the incubation
period the occurrence and number of the pathogen in the presence of the compound are
recorded and compared with the occurrence and number formed in the absence of the test
compound. The number of pathogen and/or the colonies may be measured by any suitable
means known to the person skilled in the art. Growth of the pathogen may be monitored e. g.

fluorimetrically by well-known analytical techniques quantifying the total fluorescence
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Usual Iy two to four concentrations of the unicellular
test organi sm hi gher and five to ten concentrations of
woheowaswel | ul ar test organi sm | ower than the PCT/IB2006/003489
concentration determ ned inisstep b) is used.
Preferably serial concentrations of between 100 000
emittet b £bhltirabf e phhoadd s 6&hnon Xh6wkAsin (B! 'aft RIS ad s
enbodi nent of the present nmethod is particu
fluoregeense in Quturaies mﬁ)ﬁsm dmg:tlwmeommm»nai tof the raty ef eaadl gmwt}y Growth

o iy SOIRR By BRI S0 B sy o

pathoganinghé pebémeBen®@in thbabisntEst the! hAi-iFEdRRIcS oﬂl‘ﬁtol Heldentified
cells _of the unicellular organismthe higher

and/op gyantifigd atan ap@rcamaitwwl@gtm Iédereirmiho @uﬁﬂermwthW@nhhe

o R o B B B BLAE B e

identifib antioic@lahtified ar 1§18 8bida0Y BPIhe pa&tﬂ%erﬁﬁteﬁﬁ%rin the absence of the
METHODS OF MONI TORI NG THE GROMH OF THE PATHOGEN The

anti-infe¢thisgompgrashiorbeaidgntified mdior anandified qrantifiendlysantiniofretivoactivity

I nltored
of theBfpRithd Nickoliha B8 Rl R Bt iSpouPeBbisot ey odte of
lnmnmﬁaggKWﬁhbhﬂm@ﬂﬂ@g&LuIar test organi sm and pat hogen
are exposed on agar plates or on surfaces such as
gl ass cover slips, the agar pl ate or these surfaces
Usual X\&Q%efeﬂ Hl? S%g ayalﬂ%ﬁ’l a% 0 I t(.‘,I % & p gg\r{ 12 max1mal and
g., occurrence, 7 %@ f

absorlpmbbl ogma ee]/Ps‘ dif&he héee ot da@ishafsi |n(i»iﬂlnﬁ?£ lok: Qéii'ot R%a@é:&itﬁaﬁt%ﬁﬁﬁpatho gens,
and nunber of the pat hogen in the presence of th

the appEppyaievRveiasthds sprdly ahAe0 @&%m@rv&mm&ﬁ ¢5Bonuln emce
absor@r‘aﬁ;ge [J4IEPF 1o ﬁl?ﬁlf@%%\p%%ot}g}ﬁ r:gt%ﬁ él?g feézgg%ﬁ%wg@?m of the

er o

compasmlsm od cbl)tulafa:yl a$ Lacbn@&zzd q“hawsalkéméhsa&dtahﬁle%gﬁaﬁﬁlg of the
skilled in the art. Gowh of the pathogen may be

CXPOSHASI TS SHblgcted frgm lfhp&}j? VAReY neasuteg emghe\msxﬂlof l&mmosure in the

s G2 B0 AU ANE The D0eH I8 8 A dor g m e
absencesofdbﬂMpd(ﬂdWAE(ibﬂOﬂlﬁ tied ﬁreidﬁ@é of fhe cbﬁ}ﬂ&'md?fare used to
fluorescence in culture test sanples is directl

y
Calculaﬁeélbf‘o%tﬁ BiRefve ectwy of heecoptpopad |us1gg et farm@a MP4T169 xt(he

neasurin
(AVALRYE b d%?%] §He engtlgI n(?fdé\eantth% &VEB&’@HOM @Wé“mlem or
antlbnpuce SIHBameajaﬁ:ulaﬂmh lReén BOEfsithed forl fiRn@Ridy the Eﬂ%lbﬁf@actwuy (AB)
conpound to be identified and/or quantified at

of a cogpusg oF thecmfiariraleairptinity (A¥) ef mcarneoudidf f er ence bet ween
t he absorbance of the pathogen neasured in the
presence of the anti-infective conpound to be

Anti-ihfd:etmwei dctieily afthe ebm@uamt ¢ah Rduameiddhe mwoo&/ﬁé}me pRhobdin the
h% gen neasured i n the absence of th

presence of the compound is completely eradicated, i. e. that is when no cells of the bacteria

are present outside the unicellular organism anymore, by the unicellular organism and as 0%

when the pathogen in the presence of the compound has the same level of growth as the

pathogen in the absence of the compound and both completely overgrew the unicellular

organism.

A further object of the present invention is the quantification of ICsq of an anti-infective
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anti-infective conpound to be identified and/or
guantified quantifies the anti-infective activity of
woher7mespeund. Measuring the absorbance of theprppaibmgem3489
is the preferred nmethod of wonitoring growh of the
pat hogen. Usually, a wavelength is used at which '
co " ¢ dt iRQgert i :
R R E e RO Rl SR
compeiund, isaid nogthedkeamprismgase of bacterial pathogens, the

I at e elength is usyally.at 250 to 0 nm. .
@ BB 8P b B e A SRS 8 R0 o R e
compdd;t or growth of the pathogen the anti-infective

acti’vity (Al) of the conpound can be cal cul ated as
(b) dgtermining thematio obtheaionesntiatiors of thd uniceliwar tbe girgeniisny toothat of the

t he _exposgure are subtracted fromthe val ue .
pathog u BRGNS RLSasieh S B o hOtnes AT Sl icet organioms;
© g A 15 b AR 06 R

step (ahidppendensty iaithe presenge pf arororomicontrmtretonsmfiiy) ami-mfective
used to calculate the anti-infective activity of the
compei¥pound using the fornmula Al %100 x (1- (A/Aw)).

(d) eXpRBiaR thd\ehi@MulR EestBEanRh 1Behd PhdHen bhle 2t ddibthBRdd e
conpound (antivirulent or antibiotic) the sane
step (bhincthe absenee efdhe pei-péedtive senppand; gudint i f yi ng t he

i Vit AB) of. a conpaund or the
Dl P b el B oo OB ot o ormor
conceitationsfreld antRindchivy céiipQindiAa if GEROMHe 6fheRBti-infective

quantified as 100% when the pathogen in the presence

compefnd, hehereimpibe leaiel of growibl ofttled patlerssdiin thieggseice o twolvatmore

' |} f the bacteri t tside .
conc 38 Gl PRI B8 BE0 BAES TR S n e
abserRE ghihe it dR@c@die RUMPUIAA atd\Re® B HRIBNe tH2 TEREMhE SN ERective

of the conpound has the same |evel of growth as the

compgiitdiogen in the absence of the conpound and both
conpl etely overgrew the unicellular organism A
further object of the present invention is the

In cadtUBBirbncead 1A 19 monfePgelviiedr @B bhthbsiast IS CABOENElated by
Thus further provided I's a nethod for quantifying | G50
calculgfing thezanti-infosti e adtivity cohiob imid, this sast equivaledt ©ohp pitsvirglence

. (a ing an uni | ul t .organismto.a. . .
i SEBTF BRI e 55 ISR BB 94 vesing o
exposuBdTRe Wilstiactdd) fréig Ry ODRIaR@s hit@sdréd hQh&8nd H8the exposure in the

concentration of the unicellular test organismto that

presenge anddn the absence of the compound. These corrected values AVwt (for OD in the
absence of the compound) and AV (for OD in the presence of two or more concentrations of
the compound) are used to calculate the anti-infective activity of the compound using the
formula for every concentration of the anti-infective compound AV%=100 x (1-
(AVcone/AVWt)). Usually the AV values obtained are fed to a sigmoid approximation software
and the resulting ICsq values are computed and averaged using methods known to the person
skilled in the art.
Usually the unicellular test organism is exposed to the pathogen at the ratio determined in

step (b) independently in the presence of four to six concentrations, preferably four

concentration of the anti-infective compound.



10

15

20

25

30

pat hogen which all ows the pathogen to grow in the
presence of the unicellular test organism (c)
woexprgicemyet he uni cel lul ar test organi smto therpanbmgem3489
at the ratio determined in©tep (b) independently in
the presence of two or nore concentrations of the
Preferabhy iheiunfcelliliay scagposmads expdyede ploespatitppgehén stap ceinl addaion
. test qrganismto the pathogen at t rati Q deternjned.
mdepepﬁer%%ﬁ%(ed)resem k2 %%(@HQ%O o ﬁ@n‘gﬁtei gr?Wﬁ’e‘lftt %aq}logeﬂ 15
i ? ¥ R EEndd YT 196 Qb rOEordcBfirati f the anti-
m°m“%§‘?ﬁ‘8§$ n(e? %@gﬁé’ﬁﬁ%@%ﬁfgﬁ hré presence (gf ct)vvo (rﬁlorrrl%?e e ant
infecticocmepiund} inahs aledentdel thetriti-infotivt comepowdomdriol tlermtedence of a

t he absence of the anti-infectjve congound, erei
standagchnIRaVBH, 5 TSR eIV el SRR B R ReoERR e B Etbe of two or

more dofPer®atiSN & Jﬁ? E@ﬁp‘gécgfvg g?ﬁg&fmdt BR 184t bt bRWRE bE ¥R pathogen in the

conmpound an rowf h of the“pathogen in
absendehd tiadmstiniaectife tdrapanidiani thicdevdl wé goovth authe passencesed stamdard

calcul ate the | C50 of the anti:infective compound. In
compeud areahe i %}Eatﬁéhmi%wf%e AYRTHERIVE EBRPRUHE t he

pat hogen the 1 CsO can be cal cul ated by cal cul ating the

anti-infective activity, which is in this case
ANTIENHECATERICOMPORNIABt i - vi rul ence activity (AV) of the

..compound as fol|lows: The OD,valu nmeasured at the

Antk%é@i%ﬁﬂﬁ@oapé% %fléﬁ%wﬁs% (YeRHen WGHEP SepRe _6%‘1‘??@%5‘6
viruleN@ &%%aﬂi%%@ryfo%jh(ﬁ ol i B dRbrpBEnRRASHEIBIt Kb %Bﬁnh of or kill a

presence and in the "absence of the conpound. ese
pathogearin detpeesened areléorAlitite dbkarce GDa hnsttonganadps ke entibfiotideempounds.

o A b eSS Bl e
methoﬁ%&égnﬂ;o%n?@ﬁa%ﬁh?éot:ﬂg QEhIN& GGl artide¥n & a hbe of%gﬁ‘%ﬁﬁl the

using the fornul a every concentration of
anti-irderttive acivatyt dfithe compoudds et Ghrulen¢d activityof i/ caupoyipd. Anti-

ET IR S AR IR NN RN X

well affibiofz® Eﬁﬁs}t#(ﬁﬁ)d@ Rt B8 REE Groteth G P?Eﬂl@ﬁa?hd@%ﬁ%tﬂeﬁ)réééﬁce and/or

per son ed In the art. Usually the unicellular
in the hbshcoo Dlmiss nrgasisexgposbel antbinftvtivp atthotyed tht canound g he
. .determned.in ste i ndependent | int resence
antibigffc 3ehyHy £ thgi%mesﬁ%‘ﬁ ﬁ%‘?&’f‘?%‘ﬁé‘}etg?‘t?%'r%sﬁg FofipcHiminate between
the anBORRSRHCE 8L £l thdent®idtic dcAlBEST MEanti-infecti d.
eanconpound. Pr‘g@er ab{ly tﬁgg lj:niccell%ful ar tlelgtecolyegg%rflg?nuni S
Anti-iefeptisecbmmounisoptht pogyem invensive parcinciude adiglsnithatic or semi-synthetic

compound. Such compounds include inorganic as well as organic chemical compounds. The

compounds may be as well naturally occurring compounds. Naturally occurring compounds
may include, e. g., saccharides, lipids, peptides, proteins, nucleic acids, or combinations
thereof, e. g., aminoglycosides, glycolipids, lipopolysaccharides, or macrolides.

The precise source of the compound is not critical to the method of the present invention. The
compound might be derived from e. g., synthetic compounds libraries which are commercially
available, . g., Sigma-Aldrich (Milwaukee, WI), or libraries of natural occurring compounds
in the form of bacterial, fungal, plant, and animal extracts such as those available from
Xenova (Slough,UK) might be chemically synthesized or produced by recombinant
technologies according to methods known to the person skilled in the art. The synthetic (or
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i | independently in the presence of a standard
conpound and the growth of the pathogen is nonitored
wonoetwoge) i ndependently, in the presence of PCTIBING/003489
nore concentrations of the 1&ntiinfective conpound, in
t he absence of the anti-infective conpound and in the
semi- sﬁftﬁe‘%ﬁ? Qﬁuﬁ‘ﬁl d'éc@thﬁ@ damfoefiNee baderiANfinph efi@htNadd ¥hitn@Madtracts
of growth of the pathogen in the presence of two or
might lmmedlﬁgdm vsing standasd shericelpphysinal, or hiosherigal wetitpduimewn in the

I f vvt h b
at. U1 e e bR RO R SO G o
organidn BarPbLSHOER t@fth@pa&ﬁ@géﬁiﬁﬁ theGRERRAINEhAd 8 Wk th the presence of two
calculate the IC 0 of the antl-lnfectlve conmpound

or morANi-in fMEFETPVB aTRaUNBBenRlY € i g freendevte idenish andfer @rantify the
invent| | ud ds t hat d
synergifig i< B B BPRE SRRk CPar MRS LT %5, yani s and.

conmpounds that inhibit the growth of or kill a

pat hogen in the presence and/or in the absence o
The anfiggfecayqeampawntl it be mnnﬁ@%mdéorcg@n@efmdy t ww&hqdy)f the present

R R

pathog(el‘i"gyI ﬁﬁbthéiﬁsaﬂiofgeﬂl preSent o tha apalyeigaife hloag hotie pattogai §1m$t1ucmg
nd the anti-infective activity of the conpound is th
the commund\doeen@trggew slatipg pxgosiiont A&e@men r\l@lcellh]tar fost @8@1?1%1@ cells

may be ngnﬁ#%ag% W%?%Bgﬁ%d a%r%gum aébaetﬂ ﬁ%ir?c:g tg’xé&sﬁge t%%gother

pathogbh ated i hdinkthbh & f GeGikdhtioh oK diés! ﬂot prq@aem@ Geﬁmpnuﬁchﬁ the
presence and/or in the absence of a host organism and

compopihé mightibeipredised hea aé&hpgm Cyﬂf@fe inee ehspprsuidhg wniggllular test
orgam%taﬁg gpetslgﬁer% { | VI t&Yatmm% ] Heto ?ﬁ%ﬁ%ﬂﬁi%ht-gg G €sent

Scri etween 't he
anti-virul ence act|V|ty and the antibiotic activity of

an anti-infective conpound. Anti-infective conpounds .
For idesttifying ap pets-effectivevemposrd Gamanieraddevel af gyl A ngthe@aﬁkogen n

the pressgrg:]re é) ”e{:c%gﬁsﬁo&eﬁ ?0”96 ff!ire]QHﬁe%ua%la/cﬁ %@ﬁéﬁ%&k [b%ejlgs%all%_ﬁ%ual or less

as organic ¢

than 70 %mdslyr%galbﬁ 1658 thvl 30 %@ﬁl@fe?ﬁrbﬂerdhﬂ)}@eqwal oigless than 30 %, most

ounds turally occurring conpounds may jncl

ude
prefer@ly gqual enlessihen 4@ %o of thpilaysl of;ﬁewtméhe Pree0es; qféhe compound to be
C aci or conbi nations thereof, e. g.,
1dent1f‘ﬁcaﬁ1§/ r%%lgﬂ‘ge 5, glycolipids, Iipopol ysacchar i des, or
Ammdreﬁﬁ&iméiﬁecanmsed REEHROLE A &fi-AfuleiR CRpOOEMvied imthe
critical to the nethod of the Pr esent inventjion. The
methods of the present invention. Thus, preferably the anti-virulence activity of the compound
obtained with the method of the present invention corresponds to the anti-virulence activity of
the compound obtained in animal experiments. As animal experiments rodent mortality assays
such as that described by Lavender et al. (2005), Int, J. Med. Micribiol. 295(3): 153-159, can
be used. Preferably rodents, more preferably mice are used as animals to corroborate anti-

virulence activity observed in the methods of the present invention.

Yet another object of the present invention is to provide a method for identifying and/or
quantifying a mutation in a virulence factor of a pathogen of a host organism that reduces the

virulence of the pathogen to a unicellular test organism, said method comprising:
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conmpound m ght be derived frome. g., synthetic
conpounds |ibraries which are commercially avail abl e,
We.20q/066286 gma- Al drich (M | waukee, W), or [|i br&ciraB2008/003489
nat ural occurring conpoundsi9in the form of bacterial,
fungal, plant, and animal extracts such as those
() sele@ﬂﬁ% igghggégr&@ RN AtRreaStR Pathobl ish b by Gh@RIpedkA% of the
syn st zed or produced by reconbi nant technol ogi es
unicellalacwsichrpgnism; net hods known to the person skilled in
the art. The _synthetic (orsem -synthetic), natura
(b) SCIPGEE%?FM?}“@EW $°%Yr bacterial, fungal, plant, and
B LR ufbAS! Bstr SisnP® B Phthb&eh; usi ng standard
© eXI:)cﬂe%r?[(ll:al , physi %al %ﬁﬂ%sr bi ochem %glf met hods known in
(d) det¢rhniag the reoaf the coneentretigroefittie isicelbdar test orgraismptatbet afithe

ptboch B SRR AT R S B b SBl RAE b

() expBSin¥Rld urfidd11hie 1R ESRMER 18 thel PfhoREn BDE rAMY detdrBfi@atihve
conpounds sinultaneously e .” g. 1n order to identify

step (band/ or quantify the synergistic effect of two or nore

D expoRfReihe PRGN et So-Bl ORI et P ERecn b R Ao mined
in step(PE Apesent invention may be produced in the course of

exposing the unicellular test organismto a pat hogen
g) moriitpring ttergrowhasftbe pathpgensed the growteofdbe ayptant of the@atogen,

lo as.th at hage r gduci t he compouynd doe t
wherelg A e 1SRG BB LT T P AP H-Er T 0B R B g e pathogen
indicatt&ht BF SRRV SR] JathdFBY hBes RRkiBA WD feSAuldnk® factor of the pathogen
compound- produci ng pat hogen cells prior to exposure to

that reduves thervipidanae gthe pethogemtotthehert otgadisof. t he i nventi on
t hat does not produce the conpound or the conpound
m ght be produced by a pathogen culture in the absence

Steps OF g? BEtHnERbY B Ble gr&ht 1BV &RNh $hh BOBartiBe obLiBEHtANRR steps a) -
contai ni ng the conpound m%{?t be used. For identifying

e) of thermethod fefidetifying andmpountfyingamanti-infrctive Femppungrdescribed

ro of the pathogen jn.t .presence of the co und
supra {45 gt PP B Bgron Rt P el daer g Be B s
organi§f] Y6tthePatlo@ e irf 1A Pre&bndof Mot RbhY tsidkntdied Mdfor lqhatified,
50 % nore preferably equal or | ess than 30 % nost
the unjoekisfler tafsloygandrma ks exposedds ammuant bf thes pethaghe. Themeptaptof the

o 5 U ST b G
conditfoRt HEREHEL for MY patlddeH sBNE e AQGHdIMhE YarRPRRINGES of Mohiléting the

met hods of the present invention. Thus, preferably the
growtlaof the pathoperasalesaitiediabgvenfan i @ppliadfonmentiag the growthief the

pathoggend Tia kg wiet the pRUAE §ibe pRASEE. DR LERARNAhE Qufare
diluted with the culture medium used before being adding to each other. Preferably, the
unicellular test organism is exposed to the pathogen in step (c), step (€) and step (f) under the
same conditions as defined supra. The unicellular test organism is preferably exposed to the
pathogen in step f) independently to two or more mutants of the pathogen and the growth of
the pathogen and of two or more ﬁutants is monitored independently in step g).
Anti-virnlence activity of the mutant can be quantified as 100% when the pathogen mutant is
completely eradicated i. e. that is when no cells of the bacteria are present outside the

unicellular organism anymore, by the unicellular organism and as 0% when the pathogen
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t he compound obtained in animal experinents. As aninmal
experinments rodent nortality assays such as that
wdesavict@d by Lavender et al. (2005), Lit, J. RewIB2006/003489
Mcribiol. 295(3): 153-159,20can be used. Preferably
rodents, nore preferably mce are used as animals to
mutanCles g at 1evel BE growil e thegatdie addbaip sanpletkly ovdrfew the
. _nmethods of the present invention., Yet another ogy' ect
unicellyfar prganisime dSEHN Mok - Yienge actity ¢ mereEien 3974 ge usually
B il L fyi Lo i .
considpfia ot b AAL, S PRI ol i BB POy bP s ham 20 0 arc
usually eshgitieedtal @lmvbst nbepathogdnid, neutiras tithen ahti-varulenice edtivityai more
test organism. said method conprising, (a).selecting a
than 7 gt #egerrlyrconsifged as Wﬂ;?@h%gepﬁgUﬁ‘é%lg’%h%ﬁnt}'§l%lﬁp%¢ gefjvity of the
mutaig Bk Pt o RSN Rof g SRR iR pBSincloine Bhi-
viruler@e attivityedflthid mutdtien tof dregamastofite pdtiogeaobtagrexd;in @aiinal
determning the ratio of, the concentration of the -
experippspis i refpraply pbVIrBeReaAcNity grepishthag 5?%‘8’%8?418&@ fhe method of

the préﬁlﬁr.ktqgveﬂil)ﬁ? }96?&5]@ P PHRR G the a&f-?igglfleﬂc pJéﬁyR{é S?ﬁlgq’ﬁutgtflon of the

the unicellular test organism exposi n
mutantiofi the phthibgen dbedhedingaima rexpaithdrgs. Fabdiolg aninsdl ekperimatts are as

determned in step (b) ; f) exposing the unicellular

descripedP%r gani smto the nutant of the pathogen at the

ratio determned in step (b) ; and g) nonitoring the
growm h of the pathogen and the growth of the nutant of
Preferttiiy thagiooge of thetpethepen andihg prewth oY the noftagrod\thdpadfiogehas

e e P A i i S
the paﬂ'ﬂdg&f 430 ah@ro@ﬂ@te%&v@ieﬁ%@?w&%ﬁc’tﬁ% et diRe B@tﬁ\;}gﬂ &1t doBdbance of
re t e host

uces t I'rul ence e pathogen to t
the pathwganarsinthe Shsepsmncy of thg mudnt biifhe pathogadmebsutrdibingicetse tite anti-

) i nvention can be, carried out jdentjcally as steps .a) -.
virulengp aghviphef thefiition Gt theanient @tﬁﬁpfﬁ o6 Vsl w{gwﬂeﬁ% is used
at whie bsolAhECh# HE c@l&@‘iﬂé‘@att aﬁrah@ eﬁthéglﬂlg%t%% atﬁc@?)% é&ﬂaximal

conmpoun IS pr esent an t 1 nstea exposi ng
and absaibasdel afitr cdlleof theripanérganism it ménipat dromen I paseld bacterial

L IR T T B NE TR T -
s PO kU PSS YOI e e s
relativa ant-efiduldnas adtesty of tiganitant dad detchicalated ak dolidves: The OD values at
the beginning of the exposure are subtracted from the OD values at the end of the exposure of
the pathogen and of the mutant of the pathogen. These values AVwt (for OD the pathogen)
and AV (for OD of the mutant of the pathogen) are used to calculate the antivirulent activity

of the mutant of the pathogen using the formula AV%=100x(1-(AV/AVwt)).

Preferably the unicellular test organism is exposed at the ratio determined in step (d) and
independently at one or more concentrations to the pathogen and the mutant in steps ¢) and f)
and wherein the growth of the pathogen and the growth of the mutant exposed at the ratio
determined in step (d) and independently at one or more concentrations of the unicellular test

organism is monitored in step g).
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condi tions described for the pathogen supra. As well
t he sane nethods of nonitoring the growh of the
woatdtogexsas descri bed above can be applied foPCT/IB2006/003489
nonitoring the growth of tia pathogen and the growth
of the nutant of the pathogen. Usually, cells fromthe
The patholgen méichriehibits theeptowiht df thdnenicallufantest orehism esméd selected by the

f hei ddi . h .ot .. Pref by, .th
method for Setyifying ShdSt g hRret Feoalhie s rdRing gepra. Any
pathogbm afé @ g (ke uni€dRMart&: ofAistH &BwAH hay'Bd ﬁuaefttgtf Dt%ggs&t?y’ the

condi ti ons as defined supra. The unice
pathogen gadhitsmutant sradfaeteaial pateogooskrdferably, ke pbdgegénan extsicdjular

f) _i.nde dent | two or nore nmutants o he . .
bacteriglad{B5ER ARG RS eUPGIosehe PRGNS e IR Tlebsicls
Most pﬂ&éﬁbwhapﬁtﬁo ch ime_le%feﬁ%dnmﬁa%%%&i%%ﬁlt%béié‘%a%&ﬂnﬂhiae,

Anti-virulence activity of the nmutant can be
Pseudageenas pérugigossantifvheviviie ¢dlie pat hogen nutant is

conpletely eradicated i..e. that is when no, cells of
The mfRRROS TS el oas B Eeiod Gpiiporme Mg eB e dge or such as
ultraviGleSiRRiafith BRYCERFE trefWnchhRith HiGBALS PhccRl SaR ?ﬂchggp}?%e ora

0% when the pat hogenmutant has the same | eve
transpagopwtshrtins. Ohéhgpetherdyed, mntnts of thequiiplget elrgadykapwyn émthe art can

t ni cel] l.ul ar organi sm tants with an .
be scletf, 1 Rfialf in. 65 5125 Bt peniovite Bedods ity an to
furtherG @GS He8Guihcb SRForRAl BOYGRY fespddil@Birts Whdddi proteins required
_anti-virulence activity of nore than 50 % are usual | y
for infegdins pBe hest oagandgnmost non- pat hogeni ¢, nmutants with an
nore than 75 % are usuall

e TGl ey SIS
pathog@ibf a Nost Ul RRfkth Bat delhde¥ tlféfvifdi‘&cﬁ"df el fafhoREn ’édwﬁmﬁyélgl% test

_of the pathogen obtained with the nmethod corresponds
organigng of the pagsentinyertioncen he tisodito ydenfifit the genet artgenes which heve been

s L AR R SRS D ot R
For coB31Rhd1@ehlitd Akt ltegfi)(i'i[@i'bl'lfi?l ﬁfgtfhg ?]IEE?I}&{S o ﬁﬁﬁ)l‘éé@ﬁ?fﬁ/b&{bn, the

. .correlate at 100% w th virulence activity o
unicellglae tesiargeniom, & pathegen, thenuteht aftibe patbdrrgend /b tiai cvegboind can
ani nts. .Feasi bl e ani imal exgﬁri ment re as

mal _exper i S
be expeed A BBl Aonesl 4 Zitig oD BN GRS ARHIgcop 1o the sps
definedBy 1he SRANRRGFIMEFERMR eRion B, ARG haiYonts Ei ﬁgﬁ:ﬁ%gﬁﬁe

is nonitored by nmeasuring t he “absor bance o
performped Sioybancansly tih theabsperiverstepsolf thdmethudsof the presére invention are

._path at _an. ropriate wavel.ength, wherein the .
cartiedifls #HER B NhEER rPRen St Cei Bh R OB plabSp R HGg e lates as
well astqliBRBaIERNERs 6f He Qsm?H&ﬁi% wRfidddig &%ﬁéﬂ@ﬂgﬁhnﬁﬁ@& { &cribed
. idri:lgi cates Ptalﬂe antivirulence activit )? of the nutat |Hon eHbe
in examyple 2iven hyansett Asfwdlhibe pethivdg efithelgsesant inyerdionaae be ngtibd out

. 1S useg
using one niicrofiter plate.
Statistical functions known to the person in the art to analyse HTS assays like the one
described by Zhang et al., 1999, J. Biomol. Screen, 4, 67-73, can be used to evaluate the
robustness of the method. In case the statistical function described by Zhang et al., 1999, J.
Biomol. Screen, 4, 67-73, is used a Z-factor higher than 0.5, preferably higher than 0.8 the

maximum value obtained so far can be achieved with the method of the present invention.
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at whi ch absorbance of the cells of the pathogen and
of the nutant of the pathogen is maxi mal and
wahsawisexnce of the cells of the host organi sm PET/IB2006/003489
mnimal or zero. In case of22bacterial pathogens, the
appropriate wavel ength is set at 250 to 600nm
preferably at 450 nm Inﬁ%a l%g)sor bance is used to
nmonitor growth of the pa g and of the mutant of
the pathogen the relative anti-virulence activity of
Exanipdel nut ant can be cal cul ated as follows: The OD val ues
at the begi nning of the exposure are subtracted from
Threshodd dBevminaionaf Klebsielld of t he exposure of the
pat hogen_and of the nutant of the pathogen. These
Preparatige of Aylpo ghisesciSMheayh Trisalymensgmedium f or 0D of
the nutant of the Poggn re used to calculate the
Pmceﬁ%i@/?%?@ﬂ“é’é‘?ﬁ‘\f%@ IGHCIEIHE ant of the pat hogen
using the forrmula AV%100x(!l-(AV/ Avt)). Preferably
the unicellular test organismis exposed at the ratio

d%@oﬂ%ﬂ%&%[{d&o&ﬁ?g(d) and indeﬂ)e(gtggntly at one or

nor e centrations to the pathogen“and the mutant in
StyRRs cRira@Hadtd 120G MBIGr ei n thejgpowt h of the pathogen
and the growth of the frutant exposed at the ratio
detre P, NERlkA,038@p (d) and inde;p,g(mgently at one or
nore concentrations of the unicellular test organism

i K HBO, { Applithem A2®45]g) . The patho@gn which inhibits
the growm h of the unicellular test organi smcan be

s Mgt 713y0 { Aplichemhd80¥79r i dent.0® gi ng and/ or

quantifying an anti-infective conpound descri bed

supra. Any pathogen affecting the unicellular test
organi sm growt h be nmutated. Usually, the pathogen
aﬁ’gelglﬁtglgrfg{e&mce:i@éstgacteri al pathogen. Preferably,

t he pathogen is an extracel lul ar bacterial pathogen.

More preferably, the pathogen is Pseudononas,

. i chi iella. t,. f . :
steritZE BTt Rle 0,83 % ol kP RUBRL T 1010, Kep his medium
: WS j.posa and Escherichia
mdm?glfl. Tegﬁ)ﬁﬁét?%ﬁ?lgo tﬁlgangcg{eﬁggh can be sel ected

according to known nethods in the art such as

ultraviolet radiati on exposure, treatnent with
Tetrahyth@fagaddtmnng agent or transduci ng phage or a

transposon insertion. On the other hand, nutants of
Protebvdepeptinbhogen al r 8ady known in the art can be sel ected.

The nmutation can be used as a marker enpl oyi ng net hods
[Ox0ldd R8P h the art to further identify the virul ence

factor and e. g. _the respective genes encodi ng
Tryptepdt ei ns required For infection of a host organi sm

[Oxoid LP0042]

KH2PO4 02¢g

Complete to 11 with bidistilled H,O (dd H,0O). Autoclave 20 minutes at 121°C. Allow
solutions to cool down to room temperature. Add 1ml of 0.22 pM filtered FeCl; 6H,O at 110
pM.

1. Strains description
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Thus the nmethod for identifying and/or quantifying a
mutation in a virulence factor of a pathogen of a host
wongEmicexst hat reduces the virul ence of the paPoDgBWOE/@03489
a unicellular test organi sm3of the present invention
can be used to identify the gene or genes which have
been nutated and which are encodi ng the virul ence
Klebsigllagpmenmonife & quaapporjenistiopathdges thap figquénsiyncadkes nosocomial
) .controlling quality and reproducibility of the nethods
infectiops, MpELHDABEHINOPPVRTPTSRY, Patiprets. i nnemghiae infeefions range from
. organi.sm the pathogen, .the nutant of the pathogen
mild uriigay BiESGERBS R ARSEGNAC I EN LRI B ABighUsId marhy and

o gy W R L P SRk e
oI BNk OB B YOLRA RS (RS s

which Rhvds 188 88 Estvlég Bh kBBt Rk Snhfiblib ?rgatﬁiéflt. 3 tlﬁgrﬁs%rc‘@@ﬁut the
P uce

which is preferred, matrix mcrotiter ates, re
virulenfBil8ityp KR 5254 Psirahe(B AP, Wasdif XY, SeRMne@ P P! (2985, Bfect BEmun.

compound to be identified and/or quantified as
54(3):6083) miitheTh cellsén ardet & Endeunprrmisadive Againg|Kp pdikogenicity.

met hods of the present invention can be carried out

using one mcrotiter plate. Statistical functions

known to the person in the art to anal yse HTS assays
2. Preparation peTefrahyiaens pydtormys Bimng et al ., 1999, J .

Screen, 4, 67-73, can be used to evaluate the

Bi | .
PreParl"‘IBiggDQf d@der Gransfex inthe fepmentorcase the statistical
f ti d i bed .b h t al., 1999, J . Bi | .
Evayt§§3%§ ?QE?%gg%%?%KP &aégﬁng g-fgctor hi gher thahogPS,
| i th o he . i I bt ai d
Tp coll§fFRl SN BIPIR o b (1 il S Tl TRRlSf e T S

' e Q13- I L i OO
oo U650 SRR ENTRLE o EETOLL SELSAL b oo

IphnLE%%ﬂ@hwmﬁgﬁn t iiA-dpr ocedure to prepare one liter of
SMIiquid nmedium Bactopeptone [Oxoid L37] 10.00 g

Installdfe@sferm¢hfoact [ Bact o LP0021B]] 1.00 g KH2PO4 [ Fl uka,
60230] 2.20 g K2HPO4 [ Appl i chem A2945] 1.00 g
The fermentor is put on a stirrer in a 32°C cabinet, and the flowrate adjusted to get the desired

=

cell density.
Fermentor maintenance
The cell density range should be between 250°000 Tp/ml to 400’000 Tp/ml and weekly

maintenance involves to refill the medium supply.

3. Threshold determination

Cells are transferred into a 750 ml tissue culture flask and grown overnight culture at 32 °C.
Tp are diluted in SM- to reach cell densities of 100’000, 74’000, 50’000, 37°000, 25’000,
18°500, 127500, 9°250, 6°250, 4°625, and 3’125 Tp/ml, to dispense the cells into the 384 well
plates. DMSO is added with a 384 pin replicator.

Preparation of Klebsiella pneumoniae (Kp)
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MySO4 x 7H20 [ Aplichem Al 037] 1.00 g Weighting

tolerance: 0.05 g Sterilize by filtration using a
wO.22@veso6res filter (MIlipore, SCGPTOSRE). Keep/1Binng003489

mediumin dark at roomtenpdrature no nore than one

week. Tetrahynena nmedi um: Proteose peptone 5 g [ Oxoid

LP0O085] Tryptone 5 g [ Oxoid LP0042] KH2PO4 0. 2

Final dO6RE6EK b Cor bdredhinh idotthiséd frbRdbveRiyHt daitkid @ 37 °C and 250 rpm
Aut ocl ave 20 m nutes at 121C. Allow solutions to cool
and bactedia 4ro dispemset] @sing fadiquidedispgsaiderl M of 0.22 Mfiltered
Fed 3 6H20 at 110 nM 1. Strains descriptionKl ebsiella
Inculprttomnoni ae i s an opportuni stic pathogen that
fr e_quent_ﬁl%ilt);‘f causes nosocom al infections, mainly in

AL3S; riiioeddidr wivraied iprabrientRead kndpsietishbiR4a8 nnpler220t{shours of
el S B Rk B g S8 ey
cono e AR Bl S BRIt BR SRR 1 Ly hve ovrgonn o

inahB@%g&%ﬁﬁHﬁﬁn& .inical course conplicated by |ung
abscesses and mnul til obul ar invol venent which | eaves

little tinme to establish an effective antibiotic
treatnment. In this assay we put the virulent wld-type
Exaniffle 22145 strain (BAT39, Nassif X , Sansonetti PJ.
(1986). Infect Immun. 54(3):603-8) with Tp cells in
High renghputfSchekngwgrpounds active agai nst Kp
' pat hogenicity. 2. Preparation of Tetrahynena
1. pyréfamtionof Spho gliepen&iva) puhTafahiymehoMetlivam &f asrdesaribed in
the fermentor Every two weeks a new fernentor is
exampledrt ed: Tp cells (strain CCAP1630/21) fromthe 16C
stock is transferred to fresh Tp nmedium cultured at
2. 3Plpinsdesasipgls and transferred to the fernentor at a

Sameclelrélgselaiarpanteiu%ro]ngg st?r’gllgclé)gsed as in example 1.

3. Preparation of Tetrahymena pyriformis (Tp) :

The same Tp is used as in example 1. The day of the screen, resuspend the Tp cells in SM-
and distribute Tp cells in the 384 well plates.

4, Liquid dispenser for medium distribution

Fill the same number of test plates as above with SM- with the liquid dispenser plate filler.
(To test the antibiotic activity of the compounds).

5. Description of the mother plate of compounds

Each mother plate containing 24 columns of compounds is composed of 4 control columns (
1, 12, 13 and 24) of DMSO and 320 wells of compounds. The DMSO columns have to be
arranged according to the library.

6. Transfer of library compounds with the 384 pin replicator.

A test plate for quantifying anti-virulence activity contains Tp solution. A test plate for

quantifying antibiotic activity contains SM-. Take the pin replicator and simply line up the
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Tp/ M, together with a nagnet stirrer. Installation
fermentor The fernentor is put on a stirrer in a 32C
woaties206and the flowate adjusted to get thePdeaBzoee003489
cell density. Fernentor nmi2stenance The cell density
range should b e between 250000 Tp/nm to 400" 00O Tp/m
~and weekly maintenance involves to refill the medium .
guide pissipphe aligiment helsp of thearathgrplate of epmeeainds Thegeplicator pins will
. transferred intg a_750 m .tissue cul flask and
be alignegd tihe suePpiaimvellsy Wﬁﬁgé‘led%m Tiggor ﬁ*iﬁf téf ‘3 91 uted in
to reach cell .densities of |00 OO0, 74000, 50000,
7. é 'Pé?é‘%ﬁ%ﬁf@%@,snl@e%ﬁ%‘,ce‘i?%, 9' 250, 6'250, 4'625,
* Tp/ [ vk ot s
For the (S0 G aEn s Putla3RRER B Rl sV 8 pli@plided from o

mother @%‘%ﬁ?&%ﬁg? (&; plsleSPBAiehd Sarl Bﬁﬂﬁtﬁé‘éa?,eqr(dﬁﬁ)tlﬁ Maldle and one at the

on or’ screening is obfained from
end. oOvernight culture at 37 C and 250 rpm and bacteria are
di spensed using a liquid dispenser. Incubation At 35 C
8. Prapduid b Rlebeitily pienchonive (@) or . Read endpoi nt at
OD450 hm after 22-30 hours of incubation. The
Klebsiellhpesinoinine if prepadidland dispeitsieias freekamnderl t he mat ri x
plate: the screening Tp concentration shall be set at
9. Abevitye@aeulFgosoncent rat i on where the bacteria have

From th%\é%rﬁ) r %EZQDT%?{:%%?#E ga%g%qrﬁ? sgy.ggtpag? fqlglg rOb\falI:‘%%Ir%%é?B%ﬁ gl'lox% ues.
cutc by B S5 R G0 AR BORRA fp om Av s
s ASRIPRSG LR B R MBIV e oo e 32
compounds on each plate using the formula: AV%=100x(1-(AV/AVwt)). Calculate the
antibiotic activity (AB%) using the test plate without Tp using the formula: AB%=100x(1-
(AB/ABwt))

10.  Z’ factor calculation:

7/ -factor is a statistical function used commonly to judge high throughput screening assay
robustness (Zhang,J. et al. (1999) J. Biomol. Screen. 4:67-73). Z'-factors greater that 0.50 are
indicative of an excellent assay. For cell-based assays, it is common to use a Z'-factor greater
than 0.4 as this indicator. The formula for Z’-factor takes into consideration standard deviation
as well as the difference in the means of the high (untreated) and low (treated) values of an
assay. It is calculated by the following formula:

Z'=1-B01+3 02) /|1 - pa

The 7’ factor can be calculated for each assay plate if a control compound is added in the

“control” row, or if a non-pathogenic mutant is used instead of wt.

Example 3

High Throughput Screening Assay of anti-infective compounds and mutants
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The sane Tp is used as in exanple 1. The day of the
screen, resuspend the Tp cells in SMand distribute Tp
woebd79e626t he 384 wel |l plates. 4. Liquid di speR6EMBI006/003489
medium di stribution Fill th same nunber of test
pl ates as above with SM with the |liquid dispenser
late filler. (To test the antibiotic activity of the
Ly @é??é’ééﬁ?féﬁc.ahgﬁs Description of the nother plate of

.CO unds Each not her te containin 4 cal upms of.
Bacterig gD Ot Reer S U PSCecr! Bt 0F SEGRET 6 TEGRO R Ine] aepartingyi
cxamn 80 8BR300 37l BB B B pesion

3 5 : . ,
coutt 3 FEGHBE O L RSy CAERIIES MR BaPIS o 10
Table fNti -virul ence activity contains Tp solution. A test
plate for quantifying antibiotic activity contains
SM . Take the pin replicator and sinply line up

theguide pins in é%sﬁmwﬁﬁn‘m&%_ OTEJcﬂ%a”E H8point
hBacterigl ate of conmpoundk. The repli @t&%s ntslhag%ér € time

ligned to the mEropl ate wel pIn
replicator and lel it dry. 7.10C platles and cantrols

in the reduced meySM xithout t he] DMSO Q¢ pl ate and the
KlebsidiRgue@eonimé i X pl pheokd ansf er pBYHRO i g5pi0t- r eplligagied

start of the assalj, O nthe mddl at the

|
p dend. 8. Preparati d‘igl"ebsi
PseudopOBAs SN0 0,y ozp gl

exanple 1. 9. Act|vity Cal cul

rroma nother praT%ngﬁ\%fg :SIJ_., Pl es, L al] tne

Eschericly ophil ues) . for [S84ho\ghicpsesu

fromtinme 1 values. Calculate the average OD val ue of

the W (wvild type) w thout conpound (Avwt from AV set
2)  dettanBwmafgrovthABaset ). Cal cul ate the antivirul ent

activity (Av® for each of the 320 conpounds on each
Cells agg gipwn jjis hier.fag dgsnriped messrmds.Ito @Al Awrdity)ranging from

, I ,ate the antibiotic activity (AB¥ using the test

250 005?%5@3 i ‘h“a)g}ﬂ- “f@e PHRgY UpRd IRSoRHIN §oncaRTRiNN(Yetrahymena cells
for H1gi1%%/rcﬁ18g%21t) Screening (HTS) assays is around 300’000 Tp/ml.

3) Example of mutants and compound in the matrix of Tp concentration

a) Klebsiella pneumoniae, 8 mutants and one compound

Tp, Klebsiella pneumoniae, compound are prepared as described in example 2 and incubated
In a matrix containing 384 wells (12 x 24) wells at 35 °C in humidity saturated incubator. The
mutants are prepared and distributed as described in example 2 for the wild type. The obtained
matrix and corresponding OD values of the Klebsiella pneumoniae assay and the evaluation of
the phenotype of the mutants and the potency of compound ATH18534 can be seen in Figure

1 and Figure 2. Tp concentrations are increasing from the right to the left, starting from zero
cells/ml. The bacteria concentration was set to 5x10° cell/ml. The threshold, where Tp cells

are overgrown by bacteria was observed at 25,000 Tp/ml. The rows A, Jto L and N to P are
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10. Z' factor calculation: Z -factor is a statistica
function used commonly to judge hi gh throughput
weenE®asg assay robustness (ZhangJ. et al. (19@9)B2b06/003489
Bi onol . Screen. 4:67-73). 2Z7-factors greater that 0.50
are indicative of an excellent assay. For cell-based
_assays, it is common to use a Z' -factor greater than
wild type strais KipaR 45 @RAEIR) oRowsTRéo { aermtanttsgning; BAZRL.BATHEAT27,
consi deration standard deviation as well as.the

BAT LUl AT e BA 1 I2HBARLE DS ATAS e s, AR Teu ML i e wild-
type staeirgaid ik 1 ek phemapousd A BN (-t Bt
metty 0 4 ig i s e asil Gl o BREDGR e By Blifssed in

. e . . .

Rl R e

Mutan@BATI IR AY BACRBRYAARSiE hr Bib Rl T He 1‘-\? 88 YSthe lowest
Speci fications Bacteria and Tp concentrations were set

concen@atidhef Bt b gath bir@fepihed phbidal tAE Rt BEH the more potent
exanple 1 as can be seen from Table 1. Concentrations
the comapaingdin¢edita be foellp 36 gtow dmpl eadicaathedacteriacoul d be
varied from 103 to 105. Bacteria concentration could
Reducdsemetzixipdates ansiqupbty controbmateTuiihg DMSQ stlventamyywaeg incubated at
growm h phase Cells are grown in a fernentor, as
35 °C yaglpaendly ithhesnigdity saturated igegbate) Noge mes dytepmingd nging HAS0
. 250000 to,. 400000 Tp/ M, The routinely used optinmum
only incggle ﬁPPTé{ql%%}* PaHycoRHENC B9 X ?%‘rbaﬂe&ﬂ iy FolBmghA e 12 and

[ HTS [ d 300000 Tp/mM . 3
o BRSSP RS hipfhounc, 20000 1o/ 9
. oM. | i P A i )
e SRS SELETH Vol S85L  ABBATBONE o NECDE i i

plates BSERARG&LaRSr rthpggm&lg f;&@%’% ?nz %a%ﬁg.uﬁ@é 8chd &F Bots

matri x contalnng 3 s at 35 0C

centerddhrbu{dl b Eyrosrgﬁl’ékﬁ_fsetﬁe hoIs&188the bssay "EncReivaldtswih Bvirulence
prepared and distributed as described in exanple 2 for

activitiefBightd tllar sheeoisEhreprossnaihe ¢its ity shouRltthve @ran@bipdo déthdty equal
OD val ues of the Klebsiella pneunoni ae assay and the

or smaHwemato Wl naise. Of

b) Uropathogenic E. coli (ATCC 700928) and 8 mutants

Tp, E. coli, compound and mutant are prepared as described in example 2 for Kp and
incubated at 35 °C in humidity saturated incubator on a matrix containing 384 wells (12 x 24)
wells as desribed in 3a). The mutants are prepared and distributed as described in example 2
for the wild type. The obtained OD values of the E. coli assay and the evaluation of the

phenotype of the mutants can be seen in Figure 4.

Tp concentrations are increasing from the right to the left, starting from zero cells/ml. The

bacteria concentration was set to 5x10° cell/ml. The threshold, where Tp cells are overgrown
by bacteria was observed at 6,250 Tp/ml. The rows A, J to P are wild type strain BAT452.
Rows B to I are mutant strains, BAT501, BAT502, BAT503, BAT 505, BAT546, BAT549,
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t he phenotype of the nmutants and the potency of
conpound ATH18534 can be seen in Figure 1 and Figure
wa.2o0peemucent rati ons are increasing fromthe PCOAB200€©003489

the left, starting fromzer2 cells/m. The bacteria
concentration was set to 5x106 cell/m . The threshold,
where Tp cells are overgrown by bacteria was observed

BATS5 % ang 33 A B%637 pespectivele Mudgionaaffecting pethagenisity eould be asppdsed in
type strain Kp52145 (BAT39). Rows B to | are nutant

terms %ytpﬁsm%@,e saTeh, Wiindeseeasmg poncenisatiom of gl p. Biutads BAFAP 2nd

1187 and .BAT199, respectlive he row Mis.th
BATS (Y ie P RTSTTalH B PURCRIa ] 1o (O, COIFOt AT AP The les

O I T

bacteri@df f €cting pathogenicity could be assessed in terns of
phenot ype strength and potency, respectively with

ReducSBaheR 1A SRNGRANE @htr8lplfes dfing MMSOkSIvBARly #BR incubated at
BAT146 were perm ssive for grom%h of the Tp up to the

35 °C dienksicoaslp Gehirm ality@atuedtedicubbiis. Neise whp deleeminkd asigg DMSO
t he phenotype of the nutant and the nore potent the

only incapipte wonkaimee T ¢toahlymehoin chpurtues htod4 andcbaetesidiic edlemhi 2 to 12 and
bacteria. Reduced matrix plates and quality contro

14 to 24| Atseeondglaig cONEOeE ohly bactenn | Riguwe b showie thsamtibliotic (B5cisew) and
simultaneous|y. in humdity saturated_ incubator. Noise

avirulegge;(opdipephachiifies Sf Hiy sosons Riajes deteamsiediascegingdp hafgrmula as
describyd i SR 3. b SGuEAT Gote coniesrrmiial Lo b RSB EPORE of the
L LR B R A L e

| i ' . |
shoulds £EpAREC BARY RS Shillr P eledBise 0 s *cont e el

around the zero represents the noise of the assay. The
few dots with avirul ence activities higher than the

c) IRebsPMERE 8§88hos @ AT 105 CobiohP. SNMdhélIIBY foid-Lambert O.
antibiotic activity equal or smaller to the noise. bS

Faurisddh@,aGébdieh), Befghezall V., VihT21d&00.2 Brta ok S Kistitea Mt 200p). J.

E. coli, conpound and nutant are prepared as descri bed
Bacterioh 1846litp3627238 9ankp narehts ncubated at 35 OC in hunidity

saturated incubator on a matrix containing 384 wells
Tp, Ps¢udpmengsijerygingss, eempiauyiapd ehuitant 3ve)prepiried s deseniliedsn example 2

prepared and distributed as described in exanple 2 for
for Kprapd imgubeted pihdS *GrHehwpidiy setaratyd ipeibatos opfa mafEx contaping 384

[ f .t

wells @2 ?{%} grré %l%sh gl\g[lgelé]lt,]ll%itB;:aj). -hggqntgg}ﬁg grrc]aep?gpta%‘/&lean% disthguted as
described in example 2 for the wild type. The obtained OD values of the Pseudomonas
aeruginosa assay and the evaluation of the phenotype of the mutants can be seen in Figure 6.
Tp concentrations are increasing from the right to the left, starting from zero cells/ml. The
bacteria concentration was set to 1x10° cell/m]. The threshold, where Tp cells are overgrown
by bacteria was observed in this particular case at 18,250 Tp/ml. The rows A, J to P are wild
type strain BAT10. In row J bacteria were omitted for Tp concentration of 18,500 to 9,250
cells/ml) . Rows B to I are mutant strains, BAT331, BAT2, BAT334, BAT357, BAT370,

BAT375, BAT406 and BAT408, respectively. Mutations affecting pathogenicity could be
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Tp concentrations are increasing fromthe right to the
| eft, starting fromzero cells/m . The bacteria
woaen@ataat i on was set to 5x105 cell/m . The thcesbhmoa)03489
where Tp cells are overgrow® by bacteria was observed
at 6,250 Tp/m . The rows A, J to P are wld type
strain BAT452. Rows B to | are mutant strains, BAT501,
assesse Ay tgms ofphenotype st withEsasasing epvpsattatonps 5. Mdants

BAT33§%$€%#°§’%E§ 1Y IB‘\E/ﬂe abewgggfalsggz ?Lf Sgtr Irrrsjgof phﬁ/ﬂot ype
recuc T R A PR R BT R gt o
35°C s‘iﬁﬂuft&eBﬁ%q¥ Lﬂmﬁfdltggﬁﬁfa@&#lﬁ%%%br%og@ wad H% %ﬁﬁgd Iﬁné B$/ISO

st ronger y e o mit ant nee
only 1nta%laﬁé @M‘ﬁt@i'ﬁfﬁgef AhGRES RS Bl - anfedbieas 11{7&;1151&1?{3 2 to 12 and

pl'ates and quality control plates using DMSO sol vent

14 to 291 Yeovad ldtdcsahedlordly bahea. Fiditk 7 SRGOIHHk Yniitiotis! (gﬁ%@é@ﬁ) and
saturated incubator. Noise was determ ned using

avirulencd (prdimate) gotisities obtieacreemag pktasaleicnmitadiadcording o the fotnaula as
24 and bacteria in colums 2 to 12 and 14 to 24. A

describgé trosrdnple? €T heonewd efatvtorenierdsharvend the z@iogepresditsthownsise of the
the anti biotic (abscissa) and avirul ence (ordinate)

assay. ‘Hhg fewi ctqt%a‘éﬂtbﬂvmnwawﬁblgbﬁréh@sth@érpesp wenyesgnt the hits. Hits

ccording to the formul a criped in exanple 2.
Shouldﬁﬁ\ée %?%@g‘)t&acmﬁ%e‘@@ﬁ r%%iseé i‘ﬁ&o’fsﬁe zero represents
the noise of the assay. The few dots with avirul ence
ivities higher than the noise represent the hits.
Exam]ﬁﬁls shoul d have a antibiotic activity equal or
Measuséén ot 10, s RTHABSSY §3C()all§’liﬁlfdﬂilp~sﬂﬁfd&6i)uﬂlﬂi&§§l-l ,2,4-triazine)

BATI O, Cosson P., Zulianello L Joi n- Lanbert O,
in the ‘Eefiiahygnenn pyrifocanyKehsiellapaegmenige apay Van Del den C ,

Assay %égtt?éln% fcgdl"fﬁgg‘kgﬁa ap:}gxféx%g 9 g(éek%si]ell?g%g Bﬁl %rg gdescnbed in

exampl@@f Bgl Bagemothen Ta0ilata e Amils fsfdbrrﬁfogaﬁcﬁiemcﬁﬁrol columns of
i bed in exanple 2 for Kp and incubated at 35 0C

DMSO| (&2 whmrdmla) a8d B rvalle den eraunsame £ 1 2om per Mgl B&C@d?ﬂsﬁﬁlnffﬂ@l figure

12 24 Il s as des
s 4 oiltallf bl sttt 180 e PR L B 00 e Bp o e
seen ﬁmﬂg&k@sm A@{-virfilend¥ dctvity Revalchigedotfoilows ADpabogs- of

Pseudononas aer ugi nosa assay and the eval uati on of

(OD/OPMé))p@Bﬁ@f‘XﬂE ef Qf65t Aél Wawﬁgl auaveshevebesn drawvirpy theessage graph
for eacﬁx RF ﬁ\% O a 5% orCaZHalf ¢ sfvrv%rﬁné:ta%g]@ e gl{s] gvetll as tﬂe

averag€ PdlGEMd iad st&mmmiontaad &l GrascRtdrmfled uthg Hrkheshabs 4

where Tp cells are overgrown
software (Figure 8C).

Example 5

Sub-MIC effect of Trimethoprim in the Tetrahymena pyriformis- klebsiella pneumoniae

assay

The effect of the trimethoprim antibiotic was quantified in the Tetrahymena-Klebsiella assay
and virulence and antibiotic activities were calculated and compared as described in example

3, 3 a for different concentrations of trimethoprim. The avirulence assay detected the



10

15

20

25

by bacteria was observed in this particular case at
18,250 Tp/mM . The rows A, J to P are wild type strain
WBAM7M66208 row J bacteria were omtted for Tp PCT/IB2006/003489
concentration of 18,500 to 3,250 cells/m) . Rows B to
| are mutant strains, BAT331, BAT2, BAT334, BAT357,
BAT370, BAT375, BAT406 and BAT408, respectively.
antibioNbibed ¢canesntedtioadhatrveps pewérogemagnitydeeliid Hopebihs ééspexf then
terms of phenotype strength with decreasin .
antibiotio ng et reatepio i Bigure . Thus theryirpanesassay-lg htahgy wpibing tgetect
. p.hen(_)t,%(pe. Reduced matri x plates and quality control
antibiogr aeteliesat sub-MIEACEA vent only were incubated at 35 C
simul taneously in hum dity saturated incubator. Noise
was determ ned using DMSO only in a plate containing
ExamTeé%rahymena in colums 1 to 24 and bacteria in colums
121 to 12 and 14 to 24. A second plate contained only
Comeﬂ&Jne{f lﬁatrﬁl(eg W RidbsidiAPnehifonfitldsSly3 ising G Tetahyaitda

avi rulence rdinate ctivities of the screening

i hORRnASEGnsiuhdat(Pet he fornmul a as
pyrlfogigg:@%ggqi%aﬁgganpl e 2. 'P#g E:(I o)ud of dots centered
Tp, Klgbsddiagnkh@odias, Cohgpurs aptpsepabel asdeseibed i bengds 2ynd fvebated
few dots with avirulence activities higher than the
in a mateik Sentaimpredtinellsh@2 ki 249 webs 053 5Hoin imidite safurated incubator. Tt
antibiotic activi té equal or smaller to the nois

(CCAEX6351M) i twopasedt enbdistribniedss dewrihert ingssmple 2 for Tp. Cell
concerip AR SR SRR AP R Tt e b eI SHE i eto
collssgly 8 bARTRTELoRPGBRIEAIPY & 25 U oGl T thassbpldyfBrT jas
obsersEd b CeatRisR apa ar pBP LBl e TR Bluos Yy RARARES 10 and
1. T A (25 Pl SpRAB LI B ATagEl, WD) as

responses are tested per conpound at different dose

ranges as can be seen fromfigure 8B. Anti-virul ence
Exam®fd7 vity is calculated as follows: AV%100x(! -

Oy ODwt)). ODwmt was of 0.65. Al 4 signoidal curves

ValidhédieoDRathnds sovringrintthe Tetmbymeaphsshps each of the 10

conpound, |1C50 values for all 4 curves were cal cul at ed
a) Klebsielle Inhutantstvadidatedringbe uwuseprewmonige grodebar d

devi ation and | C50 was deterni ned using Prismyversi %n
Wild-typs &flehatalle kilkidplk the §@pice E;(’éﬁﬁﬁpéthggemc), mutants leading to the death of
one mouse were considered as nonpathogenic, mutants leading the deaths of 2 to 3 mice were
considered as almost nonpathogenic and mutants leading to the deaths of 5 mice were
considered as less pathogenic.
The protocol was approved by the Swiss federal veterinary office (authorization number
31.1.1083/2175/111). Bacteria were grown on a TSB Petri dish for 15h at 37°C. They were then
scraped from the Petri dish and resuspended in sterile 0.9% NaCl. 7-8 weeks old female
Balb/c] mice (6 for each strain tested) were anaesthetized with ketamine (40 mg/kg) and
xylazine (5 mg/kg), infected with 106 bacteria by nasal instillation of 20 pl and tagged with a

transponder for identification and body temperature measurement twice a day. A body
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Sub-M C effect of Trimethoprimin the

Tet rahynenapyri form s- Kl ebsi el | apneunoni ae assay The
weht@mkewt the trinmethoprimantibiotic was quarCTAB®A6/003489

in the Tetrahynena- Kl ebsi eldta assay and virul ence and

antibiotic activities were cal cul ated and conpared as

described in exanple 3, 3 a for different

temper@@ﬁ%b@ipwéﬁu 6 195 2 4SS Of M Plp@p 20 ofbedy aigight werrcieuad talye

predlctg\%f,ggf::ﬂtl%ge tgtﬁ Ipﬁ%pgltéxl tge ng(tﬁggxggxf%e%%%g}:é%%afy?e% H\A% as endpoints

tic s can e se
for cufisrig S LSuse e ief irye Dk R Giste stefafe b € putmonry
[ sub-M C | evel . Exanple 6
mOdd?ﬁ%%u% afe &%Wn 1%1%‘13%23 of Kl ebsiella pneunoni ae assays
using eit her Tetrahynena pyriforms (Tp) or
Tetrahynena thernophila (Tt) Tp, Klebsiella
b) ActRi§UWTIeBsellL MRt th BleeTPafARr ed as described in
exanpl e 2 and incubated in a matri x containing 384
Klebsigiid inatagtsdesteith)a putinbBarstimadlel 6F infectiomniidivied apatteriaite
i ncubator. Tt (CCAP 1630/1M is prepared and
pathogenistty,irbagiegifras ddigbt atteadation texcamplete Bs§ of paflpgedelty. Avirulence
_.concentrations are increasing in the matrix fromthe
activity jrithe Tp@ssapes [degribed g1 exanpig 3%&)3%&@&&;16@ @b ﬂ%@"mwhemlbectena were
bacterja concentrati on was_set .to 5x106 cell/m

Compl%tﬁlb’é%a&dft&’r Torpndygs0” eb‘%ﬁ@éﬁ%’% ovFrEigBhe &ps ]¥[/“Fﬁﬂtsa‘ﬁ’<§h an

.. 25,0 |s/m f, seen fro u
act1v1t}18f lgﬂf(‘f tgit 3%TJI’1§’€F %§151 e ag,a?qﬂ: 111% hlg}:éssw zpsocapﬁgéeg} lfr%prlﬁfable
2 Kp52145 (BAT39). Exanple 7 Validation of nutants
) scor |-ng Ln_the Tpfrnh\/m:\nn assays n] Klehsiella
mutahts valifated. in the use pneurmni,ae nodel
W I d} tyagadfl posPSINHendel | ed al | the 18 ¥iY@e in 75h
(pat hogeni c)| naetvits(“okadi ng to t yabwdion of one
nouse—were cons| geni
| ead| B&13Re deat hs of 2.Q%) mpthasenicwer e consi dered as
al nosBATdApat hogeni ¢ ad7nupaimdgsniceadi ng to t he deat hs
of 5| BiATHeWel e consi dexsesh ABesk pathogdihiogeni c. The

pr ot )EQXTZ‘O@S appr Ovedif'@/g@f Rlﬁ%&‘tﬁ«%nﬁaﬁﬂ)%@ﬁ'c veterinary

of fi ’BA’IEB LT TZzatTon 59 gi égthla E%g“Sl 2T7 .
Bact et =—g~|=ewFt—f}ﬁ—argJF g ‘

37C. They wer e t hen

Example 8

In vivo efficacy of 3-(allylsulfanyl)-5-hydroxy-6-methyl-1,2,4-triazine in Kp murine
pulmonary infection model.

Klebsiella pulmonary infection model was performed by intranasal instillation of 7-8 weeks
old female Balb/cN with 20 ul containing 106 bacteria. Compound or cefotaxime were
injected intraperitoneally every 6 hours from the time of infection at the indicated doses. In
vivo efficacy was assessed by measuring colony forming units (CFU) loads in the lungs at 24h
hours. Data analysis was performed using GraphPad Software Inc, San Diego, California,
USA. The results are shown in Figure 13. Lane 1 is the initial load at time zero of the

infection. Lane 2 is the load at 24hours post-infection of mice treated with the vehicle only.



scraped fromthe Petri dish and resuspended in sterile
0.9% NaCl. 7-8 weeks old fermale Balb/cJ mce (6 for
weaatT/mst20ai n test ed) were anaesthetized w th KeCamBwec/003489

(40 nmg/ kg) and xyl azine (5 3y/kg), infected with 106
bacteria by nasal instillation of 20 M and tagged
w th a transponder for identjfication and bod

Lane 3tigthedeas ai 24hersa postdnisation qff maise freafsy cefptagbay e mgtkgrday and

ow 34C or a |l oss of. nore.than 20% of bod

bel . . wei ght
lane 4 15dhelopd ghefhogrsosindention iof evics reatrd WLy sl sbydroxy-
[ he next ours.,.Th iteri re used as
e-mettigh oo Rt S2d R ra Bl B B SIS el 124
.. janf .1 h K. ' [ e I I
razingi 8 Bl Bt SOkl B M A S .ty B B s R0
nmgﬂ&&@@ﬁ4ﬁ&%a mutants in the Tp assay Kl ebsiella mitants
tested 1h a pul nonary nodel of infection showed an
attenuat ed pat hogenicity, ranging froma slight
attenuation to conplete | oss of pathogenicity.
Avirul ence activity in the Tp assay as desribed in
exanple 3 3a) was defined as 100% when bacteria were
conpletely eradicated by Tp and as 0% when bacteria
overgrew the Tp. Mutants with an activity of nore that
30% were considered as a hit in the Tp assay as can be
seen from Table 2. Exanple 8 In vivo efficacy of
3-(al lyl sul fanyl)-5-hydroxy-6-nethyl-1,2,4-triazine in
Kp nmurine pul nonary infection nodel. Klebsiella
pul nonary infection nodel was perforned by intranasa
instillation of 7-8 weeks old female Balb/cN with 20
m contai ning 106 bacteria. Conmpound or cefotaxine
were injected intraperitoneally every 6 hours fromthe
time of infection at the indicated doses hi vivo
ef fi cacy was assessed by neasuring col ony form ng
units (CFU) loads in the lungs at 24h hours. Data
anal ysis was perforned using G aphPad Software I nc,
San Diego, California, USA. The results are shown in
Figure 13. Lane 1 is the initial load at tinme zero of
the infection. Lane 2 is the |oad at 24hours
post-infection of mce treated with the vehicle
only.Lane 3 is the |oad at 24hours post-infection of
mce treated cefotaxinme at 37.5 ng/ kg/day and | ane 4
is the |load at 24hours post-infection of mce treated
with [3-(allylsul fanyl)-5-hydroxy-
6-nethyl-1,2,4-triazine] at 225 ng/kg/ day.
[ 3-(al |yl sul fanyl)-5-hydroxy-6-nethyl -1, 2, 4-
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triazine] and cefotaxinme antibiotic treatnments reduced

the CFU load in the lungs by a magnitude of 4
woag7@eedons 1. A method for identifying and/ or PCT/IB2006/003489

quantifying an anti-infectide conpound, said nethod

conprising: (a) exposing an unicellular test organi sm

to a pathogen in the abselgpngf the antiinfective

conmpound to be identified and/or quantified; (b)

determining the ratio of the concentration of the

uni cel lular test organismto that of the pathogen
Anittnd fridewsifying apdlohgepatifitiog gr avi-infectiive cpmpewnt; said inethod
t he .uni cel lul ar test organism (c) exposing the
COHPREP#F Ul ar test organismto the pathogen at the ratio
(Bekpssthd Atk Belfl ARedt Bleahind 38 RAIRSENELMEhbddA8e of the anti-
anti-infective conpound to be identified and/or
infeetiveicbmpdund ) beasdgroifiedgndioequantified;l ul ar test organi sm

FomeE e e P G
tﬂeqﬁlﬂ{dhgfeﬁ Qi AHHONs (RIGHIhd b 8l grod thehreBBRE bP fﬂeq%ééehﬁlar test

growt h of the pathogen in the presence and int
oglgssmce of the antiinfective conpound to be identified

GRS R S e D bRl R
stgg (BaH ML $rescite bAMBLhfi e RRUoMpoaiR te iuestifdiamd/or quantified;

served in the absence of the anti-infective conpo
(dexpesingidntinfdebulantesy agargsrans theipethogerdatdhe ediotdetermirted in

ant.i.-.i nfective ound_.ta be identifjed and/ or .
S8 T Arcrorace o T B Srbeoie o bf fahBed saor quantified
afet hod of claim1l, wherein the unicellular test

organismis exposed in step (c) at the ratio
(Qenanitoring the growtheel thbpathegeniin deyrestact ind iatthoatsense of the anti-

.nor.e concentratians to .th at hogen in t.he .presence of
infRtvg SPRBP LR dntirg ansaT Simgesursinadeshlgyhof growth
PRI f . .
OBy apin f AT Yol 4 T i S UASHEH, o
qudigidied ¢hapfobstrwedint the iabfeace ofithe emtivpfentvetcompeund to be identified

atllcggrnctlda];{iﬁgd %ﬁgczlagers it ?l?et elmftil-i?lgec!cige compound to be identified and/or

quantified has an anti-infective activity.

The method of claim 1, wherein the unicellular test orgénism is exposed in step (c) at the
ratio determined in step (b) and independently at one or more concentrations to the
pathogen in the presence of the anti-infective compound to be identified and/or

quantified.

The method of claims 1 or 2, wherein the growth of the pathogen in the presence and in
the absence of the anti-infective compound to be identified and/or quantified is
monitored in step (e) by measuring the absorbance of the pathogen in the presence and in
the absence of the anti-infective compound to be identified and/or quantified at an
appropriate wavelength,

wherein the difference between the absorbance of the pathogen measured in the presence
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nonitored in step (e) by neasuring the absorbance of
t he pathogen in the presence and in the absence of the

wanvo7oceoect i ve conpound to be identified and/ 8CT/IB2006/003489

quantified at an appropriatd@ wavel ength, wherein the

di fference between the absorbance of the pathogen :

OEMS dhithfedtivet@nipolse ROROHed TR 20 or | {ﬂ&ﬁﬁfe

to be identifi eg?;gnd/ or quantified “and 1t eagggg{r%%g%%ce-d
B pethe gpamiaryesd indbsahsentei of thdvmtisinSetive cafipduing to be identified

nii-infectjve und.to. be identifjied and/or
%ﬁg?{tqwté@edqﬂ’:fﬂ'ﬁﬁ%@‘g & %’énfg?%{"ie-aicwﬂ c?é tg% corEpeUAdt y of
t he conpound. 4. The nmethod of any of clains 1-3,

wher ei n sinultaneouslg to and under the sane
Eomanicthod 9f ary ofseleimsdl) 3, aviebrelh sinndtapedusbgeranil sméorihs sane

' i celil.ul . ismin.the.
SRS of S8p BTARED s Pinesiiis Rk EThod bRl et
Srgahigkanh iifd Rescabl il inAhEYskhdeast thd-fnR@ti9s 98@5?1%@ th 1BE

pathogen in the presence and in the absence o
Wentifigd-andéor iquentiftadpanshitic growsh off themteilfoigenlirathel prasence and in the

P -
¢dtreb P LD BRHI AR REhekdin Eﬂﬁeﬁée? %iF glgﬁvtﬁ’ bbtaliRd for ’%1? pathogen in the

anti-infective conpound to ntified and/

prasenee andig the abpsaet efdhe anteinfetive compaurtd thibetidentified and/or

cl i ¥i of .the. anti i nfecti.ve co nd and to
‘?‘.@f‘éﬁ?‘ﬁ%&?@"&%%@%ﬁ the 5@0_58 BFHIEAP ot ST oH6 eprgpound and
RidcYintifate bnfiVifil ¥k lactiNfyeedrh URHSIBHP AURSLy 0P theldhe -TRIN04
of any of clains 1-4, wherein the anti-infective
omeyuad to be identified and/or quantified is a
conmpound that reduces the virulence of a pathogen to a
host organism and the anti-infective activity of the
TIRROUOE of Snyt S¥e:1ARs11-4 WHEGR BR AGLhRCHY, d to be identi
conpound. 6.?1 The met hod of claim 51 \M%eergnﬁﬁ({hﬁle 0 beidentified
aM{qrqupniifiedris @ camppwid thatokdudee theonmdencd of @ phthogen to a host
dentifi and/.o uantified obtained cofresponds to .
i8Nk ohE e Rl fidyity 5F g Somooth soh el srgence activiy of
thdeshpdiRd and/ or quantified obtained in aninal
experinments. 7. The method of any of clains 1-4,
wherein the anti-infective conpound to be identified
nd/ o uantified is. antibiotic coppound that
firtined of faimy s oWpsSigriie itk rylencs ssiPRbgbHeFAmppRd to be
ltaﬁgﬁggtcaiﬁ% fqg%{tiiﬂveg obtiEnRARBABGRNAL 10710 9% -vALRAN STVRDYs the
compound to be identified and/or quantified obtained in animal experiments.

The method of any of claims 1-4, wherein the anti-infective compound to be identified
and/or quantified is an antibiotic compound that inhibits the growth of or kills a
pathogen in the presence and/or in the absence of a host organism and the anti-infective

activity of the compound is the antibiotic activity of the compound.

The method of any of claims 1-7, wherein the unicellular test organism is exposed to the

pathogen in step a), step ¢) and in step d) under the same conditions.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

activity of the conpound is the antibiotic activity of
the conpound. 8. The nethod of any of clains 1-7,
woher/@icezos he uni cel | ul ar test organi smis expoBew/IBmO6/003489
the pathogen in step a), stidp c) and in step d) under
t he same conditions.9. The nmethod of any of clains
The gjetiwldarfeiny of bleimn] -Bewherkmrthe esitelbgaedt eranisnais a phagocytic
&#a ocytic protozoa. 10. The nethod of claim?9,
p @i n the phagocytic protozoa is a phagocytic
anoeba, flagellate or ciliate. 11. The nethod of claim
9, wherein the phagocytic protozoa is Tetrahynena. 12.
Thhenethoiddctlaifm % wdieraid the phhgoogtinpibédzoa iy apinaot gic amoeba,
Tet.r ah na pyriforms or Tetrahynmena thernophila. 13.
ﬂ?ﬂﬂE%€¥W %f"any of clainms 1-12, wherein the pathogen
is selected fromthe group consisting of bacteri a,
mycobacteria, fungi and unicellular eukaryotic
Toe gettiodmd claja. 9, Fherawe thepliagdfcyanyrotdzoe T etmhimeRs.
wherein the pathogen is a bacterial pathogen. 15. The
nmet hod of claim 14, wherein the bacterial pathogen is
B nfatiad il 1ar i Eg%f : of
T?Iain11gg%&%gﬁgfﬁgﬁﬁgﬁgggéggg?$§?%?a%ég?g'|a &%%$ ogen
Tetsahymiens thetmbploiba. t he group consisting of K ebsiella
pneunoni ae, Pseudonbnas aerugi nosa and Escheri chi a
coli. 17. The nethod of any of clains 5-16, wherein
ThB seliRRlorahPBnLiad £18 Whitia %fﬂa@hqg%ﬁ is 15RO iy group

quantifying I C50 of an anti-infeecti've conpound, sa

comsisiing of baqterias mygobactdriag Rpgsamiguindge] luhir ewlkdrydtarorg@isms.
organismto a pathogen in the absence of the
antiinfective conpound; (b) determ ning the ratio of

ThO freBAGTRRY 8F ugﬁlnsof-1%@%&%@0@%@@%?&&@%& o

that of the pathogen e pathogen'to grow
in the presence of the unicellular test organism (c)

XPROSI t he icellular test organismto the_ pathogen
iy BRfod el i, Shmeinfé bR PRty Ehaap e tiesliblar Pcterial
phti§gddl esence of two or nore concentrations of the

anti-infective conmpound;

The method of claim 15, wherein the extracellular bacterial pathogen is selected from
the group consisting of Klebsiella pneumoniae, Pseudomonas aeruginosa and

Escherichia coli.
The method of any of claims 5-16, wherein the host organism is a vertebrate.

A method for quantifying ICs, of an anti-infective compound, said method comprising:
(a) exposing an unicellular test organism to a pathogen in the absence of the anti-
infective compound;

(b) determining the ratio of the concentration of the unicellular test organism to that of
the pathogen which allows the pathogen to grow in the presence of the unicellular test
organism;

(c) exposing the unicellular test organism to the pathogen at the ratio determined in
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19.

20.

21.

22.

23.

(d) exposing the unicellular test organismto the

pat hogen at the ratio determned in step (b) in the
weahs®enee06f the anti-infective conpound; and (®LT/IB2006/003489

nonitoring the growth of th® pathogen i ndependently in

the presence of two or nore concentrations of the
stepi(b)inddpendéntly in drqpaesedcaniiworor nivre atwwenieiodk of e anti-infective

anti-infective conmpound, wherein the |Ievel of growth
cHPPRHK: pat hogen in the presence of two or nore

[ [ :

DR B ey Bl A LRSI B ATHOUS Pl in
stap {(b)-in mificcaliseve uf@nmm%fmtme csapbund; aml cul ate the |1 C50

f the antiinfecti compound., 19. The thod of claim
(DgnonyioEg e SN o Be PRdben IP%?FH%E*’&%'F nresesgyefwg or more
cbieh SRR LR AL 1?]1”63{1@@0 gd adglid ﬂhggbéeﬂg@&ﬁtﬂgﬁﬂﬁ h¥ective

I'n the presence of a standard conpound and the growt
cahpoinel, pdidncig dire lesel b grawth e tHerpaﬂtogﬁn {rethe presence of two or more

RS OF B anin oS moag aad ot nGaw: of fhepatbogen in
HRDPEORE o?ﬁ}etaﬁﬁ AR O BRSduke a gﬁlﬁg@ Wga v\ﬂe kil 1@}% %f the anti-

presence o e standard conp erein

mfestdle compguim h of the pat hogen in the presence of two
or nore concentrations of the antiinfective conpound,
the | evel of growh of the pathogen in the absence of

m@ Sredl drMi At s vs‘vﬁe&mu gﬂlc@malt Q& Ar%aﬁ?ém e ggeattb g
t to

the presence of e standard conpound are us
pethbganl 1atst£ptd) & dddbi@moindepeadanrtty in |t1ma‘ 1ﬁe$eln\le of D stpodand cordfound

s ot S Fulos R OBy TG b3 SAieP SR the presence of
%Bpﬁgr@éon%rﬁfaﬁbg%of twg Qﬁt?'l étpv% ceﬁﬁgﬁxﬁ glltl ﬁle&?gén%%,ﬁgtﬁesanu—

hagocytic anoe ate or “ci e
mfecttivraatonfpomhcharm iAQhe pﬂeeemee of theatapliad @opipoend) od eheein the level

} aﬂ na. .23. The nethod of claim?22, wherein
BTN b dafho iyt ﬁ???éﬁ’&eﬁ&‘?’? OF MPES copocpiiafians ofehg anti-
AR b L0 TEIRY i e B

itfective rcompomyd abtht teviehof gruwm inahélprgrence bf theatandard compound
eukar otic orggnlsns 25. The net hod of clains 18-23,

aghsed facaladats Belbgeef the algl-Héeqt@fﬁcampa&ndaogen

The method of claims 18 or 19, wherein the unicellular test organism is a phagocytic

protozoa.

The method of claim 20, wherein the phagocytic protozoa is a phagocytic amoeba,

flagellate or ciliate.
The method of claim 20, wherein the phagocytic protozoa is Tetrahymena.

The method of claim 22, wherein Tetrahymena is Tetrahymena pyriformis or
Tetrahymena thermophila.
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24.

25.

26.

27.

28.

26. The nethod of claim 25, wherein the bacteri al
pat hogen is an extracel |l ul ar bacterial pathogen. 27.

woheaeovmséded of claim 26, wherein the extracel | BCEIB2006/003489

bacterial pathogen is seleced fromthe group

consi sting of Klebsiella pneunoni ae, Pseudononas
Th@me@iod@sf alaimsl1 &28 hehéreini the pathogend8selduteefromdhd group consisting

and/ or quanti f a nutation in a

obfaEfirar i Thadir. o] I%B@ﬁr ALY OHE SFEAHGsni sm t hat
reduces the virul ence of the pathogen to a unicellular
test organism said nethod conprising: (a) selecting a
Thamethgd wf ofairas hd28, whireingbspathegepas hogrerial pathbpen.t o

grow in the presence of the unicellular test organi sm

(b) selecting a nutant of the pathogen; (c) exposing

Tﬁé‘niéﬂioﬁ%'fk:}élnﬁ nst GRbreY HaBhRRA 9at‘hB §erp1§taﬂ %Qﬁébellﬁg) bacterial
det erm ni ng the’ratio of the concentration of

pathogesl | ul ar test organismto that of the pat hogen
whi ch all ows the pathogen to grow in the presence of
the unicellular test organism (e) exposing the

TH@ hfe@oll Wralaith @8t whEGRthS BxitrReliS: mtéaﬁgﬁah@gentlb @d&@éd fom
determned in step (b);: f) exposing the unicellular

thegsouporogaistisgrof Klebsiellapeuntonize, Péeadgmotrsgerngatost hed

determned in step (b); and g) nonitoring the
E@‘%ﬁ OIH ?hthe pat hogen and the growth of the nutant of

t he pat hogen, wherein a higher |level of growh of the
pat hogen than observed for the nmutant of the pathogen
A mdhc@fcesdcmiéying ed/nuquantifiodg 4 metapiah o g eirulease fuctor of a

in the.virul ence f ctor oft en t hat
bl id e FoRCer S pibietin s o PRhasigE e wtettutar
teRf RIS B mfgﬁl%drgg{@ggmgf cl al m 28 wherein the
growt h of the pathogen and the growth of the nutant of

(@) lsele‘ptatgm@aélmgen of adipstgvheresas thre pathogends bylerre geuw imthe presence

ﬁ@? a.@ Ge oft t he .pat hogen and the absorbance of the

HRtceTat s %ETIH%@en at an appropriate wavel ength,

(YR8} 4 ﬁlﬁtagit gfﬁgﬁg&gggfet ween the absorbance of the

pat hogen and
(c) exposing an umcellular test organism to the pathogen;
(d) determining the ratio of the concentration of the unicellular test organism to that of
the pathogen which allows the pathogen to grow in the presence of the unicellular test
organism;
(e) exposing the unicellular test organism to the pathogen at the ratio determined in
step (b);
f) exposing the unicellular test organism to the mutant of the pathogen at the ratio
determined in step (b); and
g) monitoring the growth of the pathogen and the growth of the mutant of the pathogen,
wherein a higher level of growth of the pathogen than observed for the mutant of the

pathogen indicates that the mutant of the pathogen has a mutation in the virulence factor

of the pathogen that reduces the virulence of the pathogen to the host organism.
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29.

30.

31.

32.

33.

34.

35.

36.

absor bance of the nutant of the pathogen neasured

i ndicates the anti-virulence activity of the nutation
wohod7veswut ant of the pathogen. 30. The net hodPaf/1B2006/003489

clainms 28 or 29, wherein th8 anti-virulence activity

of the nutation of the nutant of the pathogen obtai ned
Thomethogofidkirh @81 Wheraintthe giomih efithe pathbgeti dnd thé gtdwah of the
of the nutant of the t hogen, obt ai_ne

nmut at | on in
i t?‘é%@ﬂg‘??e‘ﬁtsé@ £ £T° ARIGTE ﬁl‘)&eéﬁ’r"%ﬁhﬁ“&ﬁ)&wﬁf’f the
pARoged:anWifS HsBrbbfceSHERe fautant g‘iethiz' Eétﬁgééntﬁt ah aﬁﬁéﬁﬁa‘ce

organi smis exposed i ndependent to’two or e
wavlantls wiferdih éhepdiffnegerbaweenihe aledorbanoe of #p pghhogéreand the

rowt h of the pathggen and of two .or, nore nmutants is | |
at?fﬁﬂ‘*_a%“r he W&E’éﬁﬁ%ﬁtnawog@méWéedd@@ﬁ@as fe agHyyiighence activity
of‘tjh@h[’[ﬁ%}%%'&l}he fﬁﬁ%@bﬂggpgcpﬁégncel lular test organismis

exposed at the ratio ned in step (d) and
i ndependently at one or nore concentrations to the

TRARCGRR A AR Phel faotisgun L HEIGRB AE Y GOl hmataton of the
nﬂ&g@&f th@é&ﬂlﬁ h @Jtaih&?c&rf’ésn%&cﬁ ¢ BleInASAidhos ta&?ri@f Rd

I ndependent|y at one or re concentrations o he
mutation lolf tHeanuthetsdf the prthe gemobinadnn toined expershents. g) . 33.

The nmet hod of any of clains 28-32, wherein the

uni cel lular test organismis exposed to the pathogen

ey o Rl it PR i S TRy graaniom i
exposeceindericndenthyi todiwb wk aror¢ matantr afdie pathogenang wdgoedty i step g)
protozoa.. 35. The thod of claim 34, wherein.the
thﬁr%@%@ﬁaﬁt%e xpﬂt%q&?gaang PEWP PHAYE Yyt isrBeBpred fidgeqndsRily-
or ciliate. 36. The nethod of claim 34, wherein the
phagocytic protozoa is Tetrahynena.37. The net hod of
The miethod®f amhef daimsTiSt3 | hesathesinicetlnlahiestorganism is exposed at

I f ' T h hila. 38. Th t.hod
PPN TN WY T
p%g&(): %egltaﬁg thd Iﬂ{ﬂa%xpﬁ SR afePf) %h? Hl}]@féilp‘fhe trdf g‘he pathogen and

acteria, fungi "and uni'ce ar eukaryot
therggamihsafshe A8tanTérponst diokk ofio dotermined instomp (Q)8nd mdependently at
wherei n the pat.hogen is .a cterial pathogen. 40. The
ORfRFIHBRI SPIEAT ARG ¢ %@}lﬁlﬁl?%rﬁ%ﬁ Begaplem i PLeHIJB AP L)-

an extracel lul ar bacterial pathogen.

The method of any of claims 28-32, wherein the unicellular test organism is exposed to

the pathogen in steps c), step €) and step f) under the same conditions.

The method of any of claims 28-33, wherein the unicellular test organism is a phagocytic

protozoa.

The method of claim 34, wherein the phagocytic protozoa is a phagocytic amoeba,

flagellate or ciliate.

The method of claim 34, wherein the phagocytic protozoa is Tetrahymena.
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37.

38.

39.

40.

41.

42.

4 1. The method of claim40, wherein the extracellul ar
bacterial pathogen is selected fromthe group
woanwimwstiong of Kl ebsiell a pneunoni ae, PseudonbR@$/1B2006/003489
aerugi nosa and Escherichia3oli. 42. The nethod of any
of clains 28-41, wherein the host organismis a
The medtodatfelaim 36, wherein Tetrahymena is Tetrahymena pyriformis or

Tetrahymena thermophila.

The method of any of claims 28-37, wherein the pathogen is selected from the group

consisting of bacteria, mycobacteria, fungi and unicellular eukaryotic organisms.

The method of any of claims 28-37, wherein the pathogen is a bacterial pathogen.

The method of claim 39, wherein the bacterial pathogen is an extracellular bacterial

pathogen.
The method of claim 40, wherein the extracellular bacterial pathogen is selected from
the group consisting of Klebsiella pneumoniae, Pseudomonas aeruginosa and

Escherichia coli.

The method of any of claims 28-41, wherein the host organism is a vertebrate.



